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Abstract. This research is dedicated to a comprehensive analysis of the
global experience in evaluating the performance of mobile broadband (MBB)
networks, particularly in the context of 5G deployment and preparations for 6G
technology. The study delves into crucial quality of service (QoS) and quality of
experience (QoE) metrics that influence mobile network performance, including
data download speeds, latency, connection stability, and network coverage. By
assessing these factors, the study aims to identify how effectively mobile networks
meet the growing demands of modern communication services. A significant
portion of the research focuses on Kazakhstan, where the rollout of 5G technology
is underway but is still limited to a few operators. The state of the current network
infrastructure is evaluated, shedding light on the challenges and opportunities faced
in this emerging market. Furthermore, the paper examines international practices
from countries such as the USA, Malaysia, and Oman, offering insights into the
global trends and challenges that accompany the development of next-generation
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mobile networks. Advanced technologies such as millimeter waves, beamforming,
and Massive MIMO are discussed in the context of their role in enhancing network
reliability and efficiency in densely populated environments. Finally, the research
proposes a mobile application architecture designed for real-time signal analysis
in 5G networks. This application aims to evaluate mobility management and
load balancing processes, which are essential for the smooth operation of next-
generation networks.

Keywords: 5G technology, QoE, QoS, mobile broadband networks, mobile
networks, next-generation, telecom operators.

Acknowledgments. This research has been funded by the Committee of Science of
the Ministry of Science and Higher Education of the Republic of Kazakhstan (Grant
No.BR24992852 “Intelligent models and methods of Smart City digital ecosystem
for sustainable development and the citizens’ quality of life improvement”).

© 9. 9oxipaman’, JI. Angamena’, A. 3akupoa’, b. MyxameTr:kaHoBa?,
H. Opman’, 2025.
'Astana IT University, Acrana, Kasakcran;
2O06iiKac CarblHOB aThIHIarbl KaparaHabl TEXHUKAIBIK YHUBEPCUTET,
Kaparanasl, Kazakcran.
*E-mail: aliya.abdiraman@astanait.edu.kz

MOBWJIBIAI KEH KOJIAKTbI KEJIJIEPAIH TUIMAIJITTHIH
KAhAH/BIK TAJIJAY: 5G EHI'I3Y K9HE 6G BOJIAIIIAK
MOCEJIEJIEPI

O0xipamMan Qumsi — ara OKbITyIIbl, Astana IT University, Acrana, Kazakcran, E-mail: aliya.
abdiraman(@astanait.edu.kz, https://orcid.org/0000-0001-5494-0223;

AunpameBa Jlaypa — TeXHUKa FBUIBIMIAPBIHBIH KaHIWIATBI, acCUCTEHT mpodeccop, Astana IT
University, Acrana, Kazakcran, E-mail: laura.aldasheva@astanait.edu.kz, https://orcid.org/0000-
0001-6815-1989;

3akupoBa AJIMa — TIeNarorWka FHUIBIMAAPBIHBIH KaHIHIATHI, acCUCTEHT mpodeccop, Astana IT
University, Acrana, Kazakctan, E-mail: alma.zakirova@astanait.edu.kz, https://orcid.org/0000-
0001-8772-1414;

Myxamet:kanoBa buryar — PhD, O6inkac CarblHOB aThIHIarbl KaparaHIpl TEXHUKAIBIK
yHuBepcuTeTiHiH noueHTi, Kaparanapr, Kazakcran, grek79@mail.ru, https://orcid.org/0000-0003-
3585-8181;

Opman Wuaupa — ara okpitymbl, Astana IT University, Acrana, Kazakcran, E-mail: Indira.
malikovna@mail.ru, https://orcid.org/0000-0002-5126-3332.

AnHoTanmus. by 3eprTey MOOMIIBII KEHXKOTAKTHI keninepain (MBB) Tuimmi-
nirin Oaramnaynarbl skahaHAbIK TOXipuOeHI 3eprreyre skoHe 5G TEXHOJIOTHACHIH
eHrizy MeH 6G-re MalbIHABIKTHI KapacTelpyfa apHairaH. JKyMbIcTa KbI3MET
kepcety canachl (QoS) jkoHe maljananynisl ToKipuOeciHiy canachl (QoE) CHIKTHI
HETI3r KOPCETKIIITep KAPacThIPbUIABI, OJlap JACPEKTEPl KYKTEY JKbLIIAM/IBIFbI,
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KiZlipiC, KOCBUIBIMHBIH TYPaKTBUIBIFHI JKOHE JKEIiHIH Tapally ailMarblH KaMTHIIBL.
Byn xkepcerkimrepmi Tanmald  OTHIPBIN, MOOWIBII IKENJIEpAIH 3aMaHayd
TEJICKOMMYHUKAIMSUIBIK KbI3METTEpre JETeH OCill Keyie JKaTKaH CYpPaHBICTapIIbI
KaHIIAIBIKTHI )KaKChl KAHAFATTAHABIPATHIHBIH aHBIKTAyFa OaFbITTaIFaH. 3ePTTEYIiH
MaHb3IBI O6diri Kasakcranra apHanran, MyHIa 5SG TEXHOJIOTHSCHIHBIH CHTI31Tyl
o ae OipHerie oreparopiapMeH IiekrenreH. JKemiHiH Ka3ipri nHQpaKypbUTEIMBL
OaFraiaHbII, TaMYIITbl HAPBIKTHIH aJlJIbIHA TYPFaH KUBIHIBIKTAp MEH MYMKIHIIKTEP
ambiaasl. ConbiMeH Karap, 3eprreyae AKIL, Manaiizus sxone OMaH CHSAKTHI
eNJIEpeT] XaNbIKapaJbIK THKIpUOETep KapacThIPBUIBII, MOOWIBII JKENIEPIiH
KeJieci OybIHBIH JaMbITyFa OailaHBICTHI xahaHIBIK YpAICTep MEH KWBIHJBIKTAP
kepcerineni. JKorapel THIFBI3IBIFEI Oap OpTajga KENiHIH CEHIMIUIr MeH
TUIMJIUTITIH KaMTaMachl3 €Ty VIIH MWIIUMETPIIK TOJKBIHIAP, COYJICIEHIIPY
xoHe Massive MIMO cHAKTBI 3aMaHayd TEXHOJIOTUSIIAPABIH PO TaTKbIIaHa b,
3eprrey coHbiHA SG KeNiNepiH/e CUTHANIBI HAKTHI yaKbITTa TallJjayFa apHaJFaH
MOOWMIIB/II KOCHIMINIA apXUTEKTYPachl YCHIHBIIAABI. by KOCKIMIIIA MOOWITBAUTIKTI
Oackapy XoHe JKYKTeMe TeHrepiMiH Oaraiay mpoIecTepiH 3epTTeyre OarbITTalIFaH,
onap Keneci OybIH KeNiIEepiHIH TYpaKThl KYMBIC iCTEyl YIIiH MaHBI3IBI OO
TaOBbUIAIBI.

Tyiiin ce3nep: 5G rexnonoruscel, QOE, QoS, MOOMIIB/II KeH KOJIAKThI KaThIHAY
XKeltiepi, )kaHa OybIH MOOMIIB/II XKelTiiep, OailaHbIC OrepaTopIaphl.
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AnHoTanus. J[aHHOE WCCIIeZIOBaHUE TOCBSIIEHO KOMIUIEKCHOMY aHaIIU3y
MHUPOBOTO OMNBITa OLEHKH dS(PPEKTUBHOCTH MOOHMIIBHBIX IIHPOKOTIOJIOCHBIX
cereti (MBB) B xoHTekcTe pasBepThiBanms 5SG m moarotoBku k 6G. B pabote
paccMaTpHUBarOTCS KITFOYEBBIE METPHKH KadecTBa oocmyxuBanus (QoS) u kauecTpa
Bocnpustus (QoE), Takue kak CKopoCTh 3arpy3KH JaHHBIX, 33]ICPIKKa, CTAOUIBHOCTh
COEIMHEHHUS U TOKPBITHE CeTH. AHAJIN3 3TUX (aKTOPOB HATIPABJICH Ha BBISBICHUE
TOTO, HACKOJBKO A(P(PEKTUBHO MOOWIBHBIE CETH VIOBJIETBOPSIIOT PAaCTYIIHE
TpeOOBaHUSI COBPEMEHHBIX TEICKOMMYHHUKAIIMOHHBIX YCIIYT. 3HAYUTEIbHAs YacTh
WCCIeNIoBaHusl cocpenoroueHa Ha KazaxcraHe, rie pa3BepThIBAHHE TEXHOJIOTHUU
5G HaxXOaUTCsI HA HAYAIBHOM CTaJIMH U OXBATHIBAET JIMIIh HECKOJIBKO ONIEPaTOPOB.
OreHrBaeTCs TEKYIIEE COCTOSIHUE UH(PACTPYKTYPhI CETH, UTO TIO3BOJISIET BHISIBUTh
BBI30BBl M BO3MO)KHOCTH, C KOTOPBIMH CTaJKMBAETCS ATOT DPa3BUBAIOIIAKCS
peiHOK. Kpome Toro, B paboTe paccMaTpHBAIOTCS MEXIYHApOTHBIE MPAKTUKH
u3 takux crpaH, kak CIIA, Manaizus u OmaH, 4TO JaeT MPEACTABICHUE O
MHUPOBBIX TEHACHIINAX U BBI30BaX, COMPOBOK/IAIONINX Pa3BUTHE MOOMIIBHBIX CeTel
HOBOTO TOKOJeHHs. OOCYKIAroTCsl TakKe TEepPEeIOBbIe TEXHOJOTHH, TaKhe Kak
MUJLTHMETPOBBIE BOJHBI, asupoBaHHas aHTeHHA U Massive MIMO, u ux ponb B
MTOBBIIIIEHUN HAJISKHOCTH 1 3(D(PEKTUBHOCTH CETH B YCIOBHUAX BHICOKOM IIJIOTHOCTH
rmonib30Baresieil. B 3aBepieHWe WCCIEOBaHUS TpEINIaraeTcs apXUTEeKTypa
MOOMIILHOTO MTPUJIOKEHHS JIJIsl aHAJTM3a CUTHANA B pealibHOM BpeMeHH B ceTsix S5G.
OTO MpHUIIOKEHNE HATPABJICHO HA OIIEHKY MPOIIECCOB yIPABICHUS MOOMIBHOCTHIO
1 OaTaHCHPOBKH HArPy3KH, KOTOPHIE SBISIFOTCS BAYKHBIMH JIJISI CTAOMITLHOW paObOTHI
ceTell HOBOrO IOKOJICHMUSL.

KuaroueBbie ciaoBa: Texnonorus 5G, QoE, QoS, cern MOOMIBHOTO IIHPOKO-
MTOJIOCHOTO JTOCTYTa, MOOMIIBHBIE CETH HOBOTO ITOKOJICHUSI, OTIEPaTOPHI CBSI3U.

Introduction. 5G technology is the fifth generation of mobile network
technology, designed to significantly improve the speed, capacity, and latency of
wireless networks. It enables faster data transfer rates, reaching up to 10 Gbps, and
supports more connected devices simultaneously, making it ideal for high-density
environments like smart cities. Key features include ultra-low latency, enhanced
mobile broadband, and massive machine-type communications, which enable
innovations such as autonomous vehicles, the Internet of Things (IoT), and virtual
reality. 5G also uses advanced technologies like millimeter waves, beamforming,
and Massive MIMO to provide more reliable and efficient connectivity.

With the development of 5G and the preparation for the deployment of 6G
networks, mobile broadband networks play a key role in ensuring high-speed data
transmission and stable connectivity. The demand for mobile networks continues
to grow, especially in urban areas with increasing connection density. This study
presents an analysis of global experience in evaluating the performance of mobile
broadband networks in various countries and regions. The performance assessment
of such networks is becoming critically important for ensuring quality of service
(QoS) and user satisfaction (QoE), particularly in densely populated areas with a
growing number of connected devices.
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Mobile broadband networks are one of the key tasks in 5G networks due to
the ever-increasing demand for data transfer volumes. 5G networks are capable of
providing significantly higher data transfer speeds and stable connections, which
meets the requirements of modern users and contributes to the development of new
digital services and technologies (ITU-T, 2017).

Methods and materials. Currently, only two telecom operators in Kazakhstan,
Kcell and Tele2, provide communication services using 5G technology. Regarding
the further development of 5G technology, Kcell and Tele2 operators will continue
to work on expanding 5G coverage in the cities of Astana, Almaty, Shymkent
and regional centers. To date, 1,144 base stations have been installed in 20 cities.
According to information from the Kcell operator, 5G technology provides high-
speed Internet, reaching 1600 Mbit/s, providing users with the ability to instantly
download movies and stream video in 8K format, which significantly improves the
quality of multimedia content consumption.

In turn, the coverage area in Astana of the 5G operator Tele2 is shown in Figure 1.

Figure 2 above displays a coverage map of the city of Astana, showing the 5G
network coverage of the telecom operator Kcell. The purple areas represent regions
within the city where Kcell provides 5G services. The coverage is concentrated
around central areas of Astana, with some additional reach extending into suburban
and outlying districts. The majority of the city center and key residential and
commercial areas appear to have good 5G connectivity. However, there are still
regions, particularly at the outskirts and in less densely populated areas, where
5G coverage is sparse or absent. This distribution indicates that Kcell has focused
its 5G network expansion on densely populated and high-traffic zones, ensuring
optimal service where demand is likely highest.

It is worth noting that in order to attract customers, many mobile operators do
not display theoretical or declared speeds described in new standards (Lobo et al.,
2020). In this regard, it is necessary to conduct independent research in terms of
assessing the QoS and QoE indicators of existing 5G services of mobile operators.
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Fig.1. Tele2 coverage area in Astana
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Also, the coverage area of Astana city provided by the 5G operator Kcell is
shown in Figure 2.
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Fig.2. Kcell coverage area in Astana

Results and discussion

The study in the article (Shayea, et al., 2024) is devoted to the analysis of mobile
broadband performance in Malaysia, Singapore and Thailand. The study evaluates
the network quality of 3G and 4G based on metrics such as coverage, download
speed, latency and user satisfaction. The results show that 4G networks perform
significantly better than 3G networks, especially in dense urban areas. The study
highlights the need to improve MBB services to successfully implement 5G and
improve user satisfaction.

A study (El-Saleh, et al, 2022) conducted in Oman provided an analysis of
the mobile broadband (MBB) networks of two national telecom operators. The
evaluation was conducted based on drive tests in four urban and suburban areas,
where metrics such as throughput, handovers, ping rate, signal strength and quality
(RSRP, RSRQ and CQI) were analyzed. The results showed that the 4G network
dominated in most of the tested areas, providing more stable coverage and high
data speeds compared to the 3G network, especially in dense urban areas. The study
(Busari, et al, 2018) shows that the introduction of 5G plays a key role in improving
the quality of mobile communications due to the use of millimeter waves, which
provide high data rates and minimal latency. However, such frequencies are subject
to high path losses, which requires the support of small cells and dense placement
of base stations. These features make 5G an ideal technology for improving the
efficiency of networks in high-density user environments and creating new digital
services such as autonomous vehicles and smart cities.

The work (Shayea, et al., 2021) assesses the performance of 3G and 4G networks
in urban areas of Malaysia and their preparation for the introduction of 5G. The
following metrics are considered for analyzing the performance of base stations of
mobile operators:

* Content download speed;

10



ISSN 1991-346X 1. 2025

* Coverage area;

* User satisfaction.

The authors of the study (Shayea, et al., 2020) analyze 3G and 4G networks
in rural areas of Malaysia in order to optimize and improve MBB services for
the introduction of 5G. The following metrics are considered for analyzing the
performance of base stations of mobile operators:

* Latency;

* Coverage area;

* Content download speed

Due to the geographical features, the authors selected these metrics, which are
essential in an infrastructure-limited environment. This study clearly shows the
importance of planning and implementing 5G in rural areas and the need to adapt
the network to geographical features.

It is worth noting that the studies in papers (Shayea, et al., 2021) and (Shayea,
et al., 2020) are aimed at improving the efficiency of MBB network distribution
in different regions of Malaysia. Paper (Shayea, et al., 2021) focuses on the
development of urban networks taking into account the high user density, while
paper (Shayea, et al., 2020) emphasizes the need to improve coverage and quality
in rural areas where the infrastructure is more limited.

Paper (Shayea, et al., 2017) evaluates the performance of mobile broadband
(MBB) networks in Malaysia based on the received signal strength (CSS). The study
covers indoor testing of 3G and 4G networks of three national telecom operators
in the Klang Valley, Selangor and Johor Bahru areas. The tests were conducted in
real-world conditions using Galaxy S6 smartphones, which allowed us to evaluate
the quality of web surfing and video streaming services at different resolutions. The
results of the analysis provide insight into the coverage and performance of mobile
networks and can help improve the quality of services for users. It is worth noting
that this study was conducted in 2016. Therefore, an old model of smartphones was
used. The article (Shayea, et al., 2017) evaluates the performance of mobile networks
of five telecom operators in Malaysia in a smart city with a developed technological
infrastructure. The current 4G networks were tested for metrics such as RSRP,
RSRQ, SNR, throughput (download and download speed), latency, and handovers.
The study shows that improvements in SNR and throughput are required for all
operators to improve the quality of communication and prepare for the introduction
of 5G. The article also discusses the possibilities of using similar methodologies and
tools for analyzing 5G networks, which will help operators improve the operation
of their networks and ensure high-speed data transmission with low latency.

The study (Malekzadeh, 2023). analyzes the impact of high connection density
on the performance of 5G networks, especially in the millimeter wave (mmWave)
bands. The authors note that the use of mmWave provides high data transmission
speeds but also requires dense placement of base stations to maintain communication
quality. This makes 5G particularly relevant for urban areas with a high density of
users, where traditional methods may struggle with the load.
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Article (Salahdine, etal.,2023) is acomprehensive review of recent achievements
and future challenges in the field of mobile communications. The authors focus on
the current development of 5G and the future possibilities of 6G, paying special
attention to technical aspects such as improving bandwidth, reducing latency, and
increasing connection density. Key achievements of 5G: Important achievements
include enhanced bandwidth capabilities, ultra-low latency, and high connection
density, allowing support for millions of devices in small areas. These improvements
are already being implemented in the Internet of Things (IoT) industry, autonomous
vehicles, and smart cities. 6G prospects: The development of 6G is aimed at using
extremely high frequencies (terahertz range), which will provide even higher data
transmission speeds. Artificial intelligence (Al) will play an important role in 6G,
being used for network management, improving energy efficiency, and providing
more reliable and low-latency connections. Main challenges: One of the key
challenges for 6G is ensuring network security and addressing issues related to high
connection density. Additionally, 6G requires significant infrastructure changes and
new approaches to spectrum management.

In article (Salahdine, et al., 2023), the modeling of mobile traffic in a large
metropolitan area based on measurements is explored. The authors emphasize that
accurate traffic modeling is critical for improving the performance and reliability
of 5G and 6G networks. The study uses big data analysis to examine traffic patterns
in high-density connection conditions, including peak hours and holidays. Results
show that adapting traffic models to dynamic usage conditions allows for more
efficient network resource management. The authors also propose methods that
can help predict load, which is particularly important for ensuring quality service
in conditions of high user density. These approaches highlight the need to integrate
traffic data into the planning and management processes of networks.

In work (Albaladejo, et al., 2016), Miguel Baguena Albaladejo and others
discuss performance modeling of LTE in Dublin based on real measurements. The
authors emphasize that understanding the current performance of LTE is critically
important for planning and optimizing next-generation networks like 5G. The
study finds that factors such as user density and interference level significantly
affect communication quality in urban environments. Article (Oliveira, et al.,
2015) is devoted to the development of a linear to circular polarization converter
in the Ka-band. The authors highlight those converters play an important role
in modern wireless communication systems, especially under high connection
density conditions where high performance is required. This work underscores the
importance of effective antennas and polarization technologies for achieving the
necessary communication characteristics in 5G and 6G networks.

Article (Oliveira, et al., 2015) focuses on the development of a linear-to-circular
polarization converter in the Ka-band. The authors emphasize that converters play
an important role in modern wireless communication systems, especially under
conditions of high connection density, where high performance is required. This
work highlights the importance of effective antennas and polarization technologies
for achieving the necessary communication characteristics in 5G and 6G networks.

12
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Article (Albaladejo, et al., 2016) analyzes the compatibility of a cognitive
broadband satellite system and mmWave networks. The authors find that the
effective coexistence of these systems can significantly improve performance and
expand network coverage. This study is important for understanding how different
technologies can coexist and work together under conditions of high connection
density, which is a key aspect for future mobile networks.

In article (Zhang, et al.,2017), high-performance and ultra-broadband
metamaterials based on mixed absorption mechanisms are discussed. The authors
emphasize that such technologies can be used to create more efficient antennas and
devices, which is an important aspect for optimizing the performance of 5G and 6G
networks in dense urban environments.

Article (Zhang, et al., 2020) analyzes the performance of mobile broadband
networks considering 5G trends in urban areas of Malaysia. The authors emphasize
that the introduction of 5G significantly changes traffic dynamics and service
quality. The study confirms that the successful deployment of 5G requires adapting
existing networks to new operating conditions, including connection density and
performance requirements.

Article (Wang, et al., 2020) examines key technologies necessary for achieving
ultra-low latency and high connectivity in 5G and 6G networks. The authors
focus on solutions such as massive antennas (Massive MIMO), signal processing
technologies, and distributed computing. These technologies help improve network
performance under high connection density, which is particularly relevant for
applications requiring rapid response times, such as autonomous vehicles and
virtual reality.

Article (Shayea, et al., 2021) focuses on issues related to high connection
density in 5G networks. The authors highlight several critical aspects, including
spectrum management and resource allocation methods. They emphasize the need
for new architectures, such as small cell networks and coordination technologies,
to improve service quality in conditions of high user density.

Together, these studies underscore the importance of a comprehensive approach
to addressing high connection density challenges and the necessity of developing
innovative technologies. Effective use of massive antennas and distributed compu-
ting, alongside new architectural solutions, can significantly enhance the perfor-
mance of 5G and 6G networks, ensuring the necessary reliability and service speed.

As a result of the literature review, the following metrics were identified for
conducting web browsing measurements:

1) Cellular signal strength (dBm)

2) Total number of service attempts (number) and average success rate of page display

3) Average page download bandwidth (kbps)

4) Average page response delay (ms)

5) Average page display delay (ms)

6) Average RTT ping delay (ms)

For streaming video:
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1) Cellular signal strength (dBm)

2) Total number of service attempts (number) and average success rate of initial
buffering

3) Average Mobile vMOS (scale from 1 to 5; worst = 1; best = 5)

4) Average overall video download speed (kbps)

5) Average initial buffering delay (user-perceived delay) (ms)

6) Average RTT Ping Latency (ms)

7) Average Total Rebuffer Latency (ms)

Signal quality plays a key role in ensuring high performance and reliability
of mobile networks. In LTE and 5G networks, parameters like SINR, RSRP, and
RSRQ allow network operators to assess current network conditions and optimize
its performance. SINR helps determine the ratio of useful signal to noise and
interference, RSRP indicates the signal level from the base station, and RSRQ
reflects the quality of the received signal.

The article shows that using these parameters allows for assessing current
network conditions and taking necessary measures to improve coverage and
performance, especially in conditions of high connection density. In 5G networks,
the introduction of new technologies such as beamforming and massive MIMO has
significantly improved signal quality metrics, allowing for high-level connectivity
even in challenging conditions like dense urban areas and high user concentrations.

The first stage of the drive test requires the development of a mobile application
for 5G/6G networks, which will serve as a platform for collecting and analyzing
mobile data traffic in real time. The application will allow conducting research
on mobility management processes (MRO), load balancing (LBO), and handover
of communication sessions (HOD) in next-generation networks. In addition, the
project is aimed at supporting the development of 5G and 6G infrastructure, as
well as studying the technical requirements and challenges associated with the
deployment of future cellular networks in smart cities of Kazakhstan. Based on the
literature review, two types of testing scenarios are proposed for conducting real
measurements based on the test drive, shown in Figure 3.
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Fig.3. Work flow of mobile app
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As shown above, Figure 3 represents the architecture of a mobile application
designed for 5G networks. The architecture involves several key components:

* Mobile Device + App: The user operates a mobile device equipped with a SIM
card and a specialized application that connects to the 5G network.

 User Interaction: The user interacts with the mobile application, either while
stationary or in motion (e.g., in a car), showcasing the app’s capability to handle
mobile and dynamic environments.

* 5G Towers: The mobile device connects to multiple 5G base stations, which
provide high-speed data transmission. These towers handle the data exchange
between the user and the backend infrastructure.

* Server: The 5G towers relay data to a centralized server, where the data is
processed and analyzed.

* Cloud: The server communicates with a cloud service to store and process
large-scale data, ensuring scalability and reliability.

* Data Analysis: Data collected from the mobile device, the 5G network, and
other components are analyzed and visualized to provide insights and reports for
performance evaluation or other purposes.

The architecture is designed to support seamless data exchange, handle mobility,
and provide real-time data analysis, leveraging the benefits of 5G technology for
enhanced connectivity and performance.

Conclusion.

The study confirms that 5G technology is a crucial factor in improving the
performance of mobile broadband networks, especially in high-density urban
environments. By analyzing the global experience of 5G implementation and
reviewing case studies from various countries, it becomes evident that 5G not
only enhances network quality but also promotes the development of innovative
digital services. In Kazakhstan, operators such as Kcell and Tele2 have made
significant strides in expanding 5G coverage, particularly in metropolitan areas.
However, gaps remain in less densely populated regions, emphasizing the need
for continued infrastructure development. The proposed mobile application for
real-time signal analysis offers a practical solution for monitoring and optimizing
network performance, thereby supporting the ongoing development of 5G and the
future deployment of 6G technologies.
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