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Abstract
While fourth generation (4G) network is taking shape in all existing mobile networks 

& alongside on a worldwide scale the fifth generation (5G) network is expanding quickly. 
The rapid development of the Internet of Things (IoT) and innovations in technological 
advancements have culminated in production of an enormous amount of data. The degree 
of quality of service (QoS) of vertical sectors is significantly affected by network coverage 
and scalability. One of the most important and vital measures when evaluating a network’s 
performance is its capacity and coverage capability. However, the precision of the current 
techniques and systems’ monitoring important indicators of performance and results is 
inadequate for rapid results. To enable it to more properly rebuild the current state of 4G and 
5G systems, parametric optimization, in this investigation, we build an analysis approach 
& parametric study of optimization and enhancement of mobile network key performance 
indicators and service parameters, evaluating them and implement an integrated analysis 
strategy. Those action results indicate the impact of correcting various parameters yielding 
the network element throughputs to their optimum capabilities, capacity & excellent 
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performance results of service indicators. In conjunction with this, we present a meaningful 
evaluation of the industrial network, which confirms the viability of the methods adopted for 
network optimization & helping effectively through detecting hidden bottlenecks of network 
element capacity & weak user perception, boosting the 5G experience for users along with 
providing additional suggestions for future 5G building. The approach recommended 
is widely feasible and can be applied to multi-frequency, multi-operator, or even further 
generation in technological advancement in sixth–generation (6G) networks.

Traditional Network planning and parameters optimization methods are no longer an 
option to take mobile networks to their highest performance levels. In the past, desktop-
based planning with disconnected tools and maps might have been sufficient. For 5G 
networks, it is no longer a viable option because of the increased complexity - for example, 
there are countless traffic volume transactions, Network Traffic congestion & controls, end to 
end effective quality of service, possible beamforming patterns, propagation-sensitive mm 
Wave radios and frequent software updates. In order to alleviate traffic congestion, traffic 
management & optimizing control systems are an important tool. These systems strive 
to boost the efficiency of mobile network to optimize traffic flow on individual network 
interfaces. The process takes significant CORE, IPTX & RF wisdom and robust analytics, 
to reach optimal network performance right from the beginning for geographical analysis. 

Finally, in this study, through KPI (Key performance indicator) correlation, parametric 
analysis & traffic management of different interfaces, the mobile operator can test and verify 
the impact and optimize the network capabilities and quality before deployment of services 
either in hardware or software form. It also supports to enhance network & user perception 
both & also helps in driving & improving Operational expenditures & Capital expenses & 
savings.

Subject Classification (2020):  60K30, 68T05, 60K20.

Keywords: Traffic volume, Load balancing, Resource block, eNB (enodeB), Mobile network capacity, 
IPTX (Internet protocol & transport networks), LTE (Long term evaluation) & 5G (fifth-generation 
networks), KPI (Key performance indicators) and resource management, Spectrum usage, Self-
optimization.

I.  Introduction

The fifth generation, or 5G, is an essential component of addressing 
user demands for quality of service (QoS) in considering the continual rise 
in data volumes and the number of devices on wireless networks [3, 6]. 
Since capacity and coverage quality face a significant effect on system 
performance and user experience, overall network experience with most 
effective network quality remains an unavoidable problem, regardless of 
capacity dimensioning and data rates have been main topic with network 
mobility key performance indicators, network outage parameters, network 
voice and data growth, and service indicators. Many research efforts have 
looked into measurements of capacity and coverage data, offering 
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assessments in many different kinds of categories, covering business 
applications, mobility, geography, security, radio access networks, 
transforming packet core, and transport networks [2]. Yet the studies are 
not very important for further study if an exact assessment of the real 
situation is not feasible while correlating all telecom domain in one go like 
core, Ran & IP Tx network. As a result, it is needed to detect and quantify 
the impacts of the tangible LTE and 5G network scenario by parametric 
methods. It is essential to do collaboration analyses through 4G and 5G for 
all the domains [8, 10].

In Both 4G & 5G technology for network planning and optimization 
helps maximize the usage of existing assets and reduce the operational 
expenses. Commitment in sustainability Maximizing the utilization of 
existing assets and improved spectral efficiency mean that operators can 
avoid unnecessary investments in new assets. This helps improve the 
sustainability of network technologies. As 5G adoption expands, network 
complexity rises, demanding innovative approaches for sustaining 
subscribers’ satisfaction and accessibility thus to make a significant impact 
on business outcome, an equally important step is actively driving the 
entire lifecycle of Core, Radio, IP, Transport network [1, 15].

II. Related Work

Optimization of network service indicator has been a main focus area 
for LTE and 5G technology working together in most of commercially 
deployed network across the globe and has been a study & analysis area 
for many research papers. Huge number of IoT applications & enhanced 
mobile broadband usage & different use cases, Designing and enhancing 
the transmission is highly challenging when handling enormous data 
quantities along with Core & Radio network optimization mechanisms 
that provide transmission of data with superior scalability and minimal 
latency. In the present research, an examination of different sets of 
parameters together with all telecom domain using network performance 
management tool and its optimization business logic & structure for 
alleviating such problems whenever occurs during the data transaction 
involving all major network elements and nodes of different domain of 
mobile technology that are notices in large scale IoT & data transfer 
mechanisms not only data but also for voice network. The results shown in 
the study are based upon the test & execution done in one of the 
commercially deployed Network [5, 6, 7].
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Wireless technology has evolved considerably in the span of few 
decades. The desire for high bandwidth across consumers has increased 
further by the newest generation of high-end mobile devices. With 
increment in device subscriber and network elements, existing network 
communication methods involve network changes & their handling, 
delaying the decisions, expensive, and leads to errors. As a result, self-
organizing capabilities for network management with minimal human 
oversight are implemented. Higher end-user Quality of Service (QoS) and 
lower operating and maintenance costs for telecom service providers will 
be potential outcomes. A variety of capabilities for self-sufficient cellular 
network configuration, optimization, and maintenance are included in 
self-organized cellular networks [11, 12, 15].

One of the primary application scenarios for long-term evolution 
(LTE) and 5G is network quality, coverage, and capacity optimization with 
the goal to support high-data-rate solutions, maximize coverage and 
capacity performance, and minimize operator capital and service 
expenditures. The coverage and capacity performance of an LTE system is 
restricted by a variety of settings, namely load, traffic type, user 
distribution, uplink power setting, inter-cell interference, etc. From a 
single cell’s context, it always attempts at enhancing coverage and capacity 
by distributing intra-cell resources and optimizing the uplink power 
setting, although this could lead to adjacent cells functioning worse. As a 
result, each cell’s advantages clash with one another. This paper aids by 
tracking the effects of all these characteristics and traffic management in 
order to reconcile all the benefits of every cell and boost the network’s 
overall efficiency, Finally, the outcome indicates that the analysis & method 
used are helping in boosting performance of network quality, coverage, 
and capacity in LTE & 5G network from end-user point of view. with 
attentive focus on techniques that are suitable for self-optimization feature 
in future cellular networks advancement [13, 16].

A comprehensive study of existing related papers, their analysis 
study and modalities which are based on categorization of telecom 
network have been included in this thorough study. Detail previous 
research efforts focused on specific domain and nit correlating the work & 
impact in different domain of mobile network interfaces on optimizing 
radio frequency parameters or transmission parameters in wireless 
communication systems, therefore their different adopted approaches, 
techniques, and key findings and the identified gaps are outlined [6, 14, 
17, 20].
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The existing methods are driven through different kind of categories as 
below. 

o	� Signal level optimization: Techniques like power control, cell load 
balancing, and transmitting power adjustments to improve signal 
quality in different coverage areas [15].

o	� Physical & logical network optimization: Studies on antenna array 
configurations, beamforming, and optimal antenna placement for 
maximizing signal strength and coverage.  Studies on how radio 
waves propagate in different environments to inform RF optimization 
strategies [5, 14].

o	� Channel modeling: Research on channel characterization to enable 
better RF optimization algorithms [6].

III.  Literature Review & Gap Analysis

A comprehensive literature review with a strict selection criterion 
guarantees that only relevant papers which are based on categorization of 
telecom network domain capacity monitoring and Management have been 
included in this thorough study. The analysis of different domain and 
their modalities is included.

A.	 Search Terms Used Credible and reliable databases like PubMed, 
IEEE, Embase, Scopus, ResearchGate and the Web of Science have been 
used. Keywords for the research used are “Data science & analysis method 
of network parameters”, “Mobile Network capacity,” “RAN Capacity,” 
“Capacity Analysis parameters,” “Prediction analysis” and “Mobile 
diagnostic,” among others [4, 9, 13].

B.	 Parametric role in Telcom network for Data analysis & Customer 
experience, this study also compares the state-of-the-art models & studies 
done so far with the methods used, their evaluation & gaps in Tables 1 and 
2 and Figures 1-6.

IV. System Model & Approach

A. Data Analysis & Acquisition Module:
i.	� Data counter statistical extraction & preprocessing: This technique 

involves pre-processing of existing counter measurement of 
respective object identify to fetch & collect through their mapped 
operator defined key performance indicators regarding the selected 
domain, their associated Counter & feature/parameter selection, 
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extraction & mapping of relevant network key performance indicator 
from inventory data and Performance database [6, 7, 16].

ii.	� Performance and Optimization Logic: The system tries to make 
intelligent, efficient, and cost effective and can be used to all telecom 
operators, Original Equipment Manufacturer (OEM) & ease of 
deployment The scalability of our approach by extending it to multi-
technology and multi-vendor networks. Network Performance 
Management tool offers viewers the ability to retrieve essentially real-
time information about the network’s overall efficiency and health. 
Either directly from network devices or via environment monitoring 
systems (EMS), it receives raw data. Featuring user defined KPIs 
and thresholds as well as a business intelligence structure for 
dashboards and reporting capabilities, it is remarkably agile.it uses 
& runs on the operating platform to modernize any network and 
have operations be driven by software and data using state of the 
art technology, automation and operational processes used.it has the 
capability to correlate the inter domain counter measurement file 
and use all pre-defined object and counter to select and map with 
available repository of statistical correlations [18, 20].

B. Parameter dimensioning & Optimization scope.

In LTE network capacity & coverage optimization along with “IP & 
Transport” refers to the management and optimization of the underlying 
IP network that carries LTE data traffic, ensuring sufficient bandwidth 
and efficient routing to maximize user throughput and network 
performance, essentially focusing on the transport layer that connects the 
radio access network (RAN) to the core network, ensuring smooth data 
flow between users and the internet [6, 9, 11]. 

Key aspects of optimization:
•• Network Dimensioning & Traffic engineering: Accurately 

calculating the required bandwidth on the transport, RAN & core 
network based on user traffic patterns and cell load to prevent 
bottlenecks and ensure adequate capacity.  Implementing routing 
protocols and load balancing mechanisms to distribute traffic evenly 
across the network, preventing congestion in specific areas [12, 19, 
21].

•• Traffic prioritization & Link aggregation: Designing a dedicated IP 
network specifically for mobile data, which can dynamically adjust 
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to changing traffic demands and optimize routing and Utilizing 
Ethernet technology as the primary transport medium for efficient 
data transfer, often with features like Quality of Service (QoS) to 
prioritize critical traffic and combining multiple physical links to 
achieve higher bandwidth and redundancy [14, 19, 22]. 

Table 2
Description & Illustration of the Couter study and their operating limits in the 

different network domains [12]

Domain Element Factor Designed 
capacity Limit

Enterprise routers Bandwidth 70 <70

Enterprise TOR/Edge-
Sw

CPU 
utilization 70 <70

Transport route link per 
interface 65 <60

IP route Interface 
agent 65 <60

Core ASBC Sessions and 
Subs

1 Mn sessions & 
Subscribers per 
VNF

CPU<70%

Core CSCF
CPS, No. of 
registered 
subs

200 CPS per VNF, 
1.5 M Subs per 
VNF

CPS < 75%

Subs < 80%

Figure 1
Focuses on Network Parameter Flow based on 4G/5G Radio access type [1, 6]
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V. Testing & Results 

I.	� Call attempts & data usage per element: after redeployment of 
resource elements and server dimensioning, the call attempts 
overflow problem eliminated and there was improvement in 
call attempts per node from 2.34K to 2.49 K and 1.41K to 1.50K 
respectively.

	� With these corrections, there was enhancement observed in data 
usage per element as well, it grew from 0.63 Gigabyte to 1.19 
Gigabyte per node.

Figure 2
Statistical view of Daily network wide Node call attempts

Figure 3
Day wise distribution of network Data volume usage  

per element (Gigabyte)



BRIDGING THE TECHNOLOGY DIVIDE FOR MOBILE TRAFFIC MANAGEMENT� 3203

II.	� Query response & session success rate: Interface wise session 
requests were analysed and the congested path where resiliency 
limit >80% were targeted to defined with override situation, this 
has helped in enhancing query response and evolved packet core 
session success rate from 99.78% to 99.90%.

Figure 4
Datacenter Query response success rate (%) & overall  

response rate (%) daily trend

Figure 5
Network wide EPC Session success rate (%)  

in network on daily basis

III.	� Traffic calls distribution: traffic class type re-engineering was done 
through augmenting the capacity & migrating the subscriber within 
node has helped in achieving the traffic distribution.
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Figure 6
Daily distribution of network wide Traffic call pattern (%)

VI. Conclusion & Future Scope

Test simulated results implemented in commercial deployed network 
are indicative enough to show the improved & optimized network 
performance & technology assessment, but highly recommendable as able 
and applicable, it can be developed as a crucial facilitator for the majority 
of use cases utilizing AI-based automation, covering parameter anomaly 
finder, identifying capacity & interface level congestion gaps. Moreover, 
Network configuration can be governed for supporting enhanced mobile 
broadband & ultra-reliable latency improvement & many IoT use cases. 

It is essential to extend this innovative trend to deployments. & 
inclusion of many unexplored parameters in the area of enterprise 
business, security & cloud platforms for 5G and beyond, with more 
scalable use case for Data anomaly detection & prevention for enhancing 
performance & resource balancing through fully automated process. 
These are exciting avenues for further investigation to build on current 
effort.
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