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Abstract—Departing from multimedia services among 
multiple access networks, the Integrated Multimedia Subsystems 
(IMS) technology is required to enhance communication flexibility 
and efficiency. However, the growing need for secure, auditable 
and non-modifiable systems has made clear the shortcomings of 
conventional IMS in particular when it comes to security and 
privacy control. 

The article is trying to solve the security issues in IMS by using 
blockchain technology and propose a novel architecture which 
reduces data integrity, authentication and access control in 
telecom networks without the direct or indirect involvement of a 
third party. 

The study designed a hybrid architecture through integrating 
IMS and the blockchain platform. We tested the new system with 
a range of simulations, and we tested some primary KPIs like 
latency, scalability, security resilience. Assessments were based on 
expert interviews and comparison studies against existing models 
in circulation. 

The integrated blockchain-IMS approach leaded to substantial 
enhancement in security measures, resulting in 40% decrease in 
identity theft occurrences and 30% fall in unauthorized data 
access attempts. It means the system maintains acceptable (not so 
low, around 2ms base latency but smooth) latency and scales good 
with increasing networking traffic. 

The possible solution for enhanced communication network 
security could be an integration of IMS and Blockchain 
technology. This architecture guarantees data integrity and 
privacy and gives a feasible, scalable solution for network 
management. In the future, blockchain integration should be 
further optimized to reduce Response-time and guarantee user 
transparency. 

I. INTRODUCTION 

In the modern telecommunications, a new Multimedia 
Services has promised multimedia as in a way that only 
protocols on internet side previously have, but need a  
 

framework that can manage them. Sound application founds 
over these type of services. One of the crucial technologies that 
has emerged in this respect is Integrated Multimedia 
Subsystems (IMS) that allow to provide audio, video, and data 
services on an IP-oriented infrastructure. This technology 
underpins significant numbers of protocols for communication 
and is an essential element in whatever present-day or as yet to 
develop telecommunication network, such as LTE and 5G. 
Nevertheless, complexities increased in network topologies 
coupled with user demands regarding personal privacy and 
security has driven a need to re-evaluate the standard IMS 
framework, particularly in aspects of security and data privacy 
[1].  

The property that makes blockchain so secure is also the 
reason why it has answers to these problems: It is a blockchain 
technology. Blockchain was born as the supporting structure for 
cryptocurrencies, and has since far outgrown its original 
financial roots. Right now decentralization, immutability and 
transparency are among its fundamental feature set which puts 
it right at the top in consideration of making security in 
telecommunications (among other industries) better. It is 
assumed that Combining blockchain with IMS can achieve 
higher security level and trust in the telecommunications 
networks which will result relatively to reduce threats such as 
identity theft, fraud and illegal data accessing [2].  

Several objectives of implementing blockchain technology 
into IMS are communicated. Their main purpose is, by 
enforcing as strict an access control as possible on to your 
services and applications. It soon became apparent that 
blockchain had the potential to increase his visibility, given it 
was almost impossible to change existing information within 
the network undetected. Developing as an integration, 
decentralized network administration is oncoming in the place 
of centralized one, which could turn out having single points of 
failure and therefore even spreading trust among large number 
of nodes giving increased capability to withstand attacks [3].  
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While there is the potential, to incorporate blockchain with 
IMS, it presents challenges. Major issues include the scalability 
of blockchain networks, delay caused by consensus 
mechanisms, and the inability to seamlessly work with existing 
telecommunication infrastructures [4]. In addition, using 
blockchain requires a tremendous amount of energy which 
impacts the environment a lot, especially when used on the scale 
it is for existing communication networks. The solution for 
these challenges is only when the network engineers, 
developers and cybersecurity professionals work together, and 
they all need to have an understanding of how blockchain works 
and IMS [5].  

This introduction sets the stage for a more detailed analysis 
of how blockchain concepts can potentially be applied to IMS 
in order to bypass limitations and create new opportunities for 
secure communication networks. The next sections will 
consider the proposed architecture for this integration, test its 
performance with real data, and analyze the wider implications 
of a blockchain-augmented IMS for telecommunications in 
general. The comprehensive investigation in this article 
completes the literature and adds some ideas that can be put into 
practice soon, to advance security in communication networks. 

A. The Study Objective  

The main purpose of this article is to analyze the potential 
advantages and capability of introducing blockchain technology 
into Integrated Multimedia Subsystems (IMS), in order to 
develop an innovative scenario which could change the existing 
security solutions of nowadays telecommunications networks. 
With this integration, we overcome the main disadvantages of 
classical IMS in terms of security, integrity and privacy of the 
user data which is becoming more sinuous in digital 
communication. 

The focus of this article to illustrate how the innate 
properties of blockchain technology including decentralization, 
immutability and transparency may be capitalized upon in order 
to enhance the security standards applicable to IMS. The 
proposed solution is expected to record every movement inside 
the network and ensure that data transfer between various parts 
of the IMS is recorded on an immutable ledger, which should 
prevent unauthorized access to, or mutation of, the system. This 
mechanism helps in not just protecting the network from all 
cyber threats such as data breaches, identity theft or alike but 
also enhances the overall credibility of that network. 

In addition, the integration aims to address scalability and 
latency issues often experienced with blockchain when 
deployed in high-demand network environments such as 
telecoms. The paragraph discusses various blockchain 
configurations and consensus processes that can provide 
optimal support for securing IMS services, while continuing to 
maintain their microsecond-level efficiency and speed. 

The article aims to investigate the issue in depth, identify 
technology integration problems and subsequently research 
what performance implications arise from blockchain with IMS 
union. It endeavors to demonstrate the system through 
simulation and example cases to prove its adequacy in varying 
situations. The debate will also address the follow-on 
implications of integrating systems in terms of regulatory 
compliance, opex and future scalability. 

The study contributes to academic and practical guidance 
for industry practitioners, such as network operators, and 
telecommunications policymakers. These actors alike are 
always on their toes searching for more sophisticated 
techniques that can be added to enhance the security and 
robustness of networks in an ever more connected world. The 
precedent study would, thus, lead to stronger, healthier, more 
reliable and efficient telecommunications infrastructures 
capable of meeting the requirements of the digital times. 

B. Problem Statement  

Blockchain technology in the combination of Integrated 
Multimedia Subsystems (IMS) raises many complex problems 
and limitations that have need to be investigated and resolved 
broadly. However, the merger of these two disparate 
technologies is inherently complex and creates many technical, 
practical and theoretical challenges that need to be dealt with in 
order to build a secure and efficient system. 

First and foremost, blockchain technology is incredibly 
slow due to the very nature of it. On the one hand, blockchain 
is based on a consensus algorithm, and it takes time to have 
transactions confirmed, which is not possible during IMS real-
time processing of phone and multimedia services. Service 
quality, consumer dissatisfaction and operational efficiency 
were all suffering as a result of these delays. It is important to 
choose a blockchain architecture that enables lower latency 
while delivering secure and transparent operations. 

Telecom networks are in place to serve millions of users, 
which means the selected blockchain solution must be able to 
handle many transactions at once without wasting any speed or 
security. Although blockchain networks have scalability issues 
these days, adding them to IMS requires exceptional blockchain 
design and deployment techniques with sharding or new 
consensus algorithms that accommodate high throughout 
actions. 

Blockchain activities also have a very high energy usage 
question, something that is quite relevant to buy in with the 
global priority on how much more sustainable the world should 
be. Some other blockchain technologies, such as Proof of  
Work (PoW) are energy-consuming and works against the 
human policy aims of maintaining green computing use  
within contemporary telecommunication networks. Of course, 
it is important to develop blocks of a higher energy level,  
or as much as possible new platform with less energy 
consumption. 

Combining blockchain with IMS results in significant 
regulatory and compliance barriers. Telecommunications is a 
heavily regulated space, and data security and privacy are top 
priorities. The use of new technologies, such as blockchain, is 
subject to adherence with currently applicable regulatory 
frameworks, including GDPR in Europe and other regional data 
protection rules regulating the processing and storage of 
customer data. 

The study limits the purview to this area of issues and 
addresses challenges related to them, ensuring that feasible 
solutions to these vital dilemmas are created leveraging features 
of blockchain to enhance security and resilience in IMS. 
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II. LITERATURE REVIEW 

A particularly interesting area of research nascent to using 
blockchain technology deals with the question of how to 
address longstanding issues surrounding network security, 
privacy, and operational efficiency in the communications 
space - specifically in Telecommunications around IMS. The 
literature focuses on how important it is for IMS to offer wide 
scale control of multimedia communications over many 
networks with flexibility and scalability. On the contrary, 
According to many reports; long back it has been recognized 
that several security vulnerabilities exist in conventional 
systems such as system vulnerability against data breaches and 
illicit access which are important area's blockchain technology 
is expected to reinforce [6]. 

Extensive research has been conducted on investigating the 
utilization of blockchain in various domains to show proof that 
this system have capabilities to bring improvements in data 
accuracy, security, and transparency [7]. By its very 
decentralized construction, blockchain eliminates single points 
of failure and increases the resilience of the community to 
concerted assaults or simply breakdowns. Its immutability and 
suitability traits ensure that once data is pushed into the ledger, 
it cannot be altered unless all agree with altering. It gives a 
transparent and secure environment for transactions and data 
processing [8]. 

In telecoms, blockchain integration has been suggested, 
particularly within IMS, to do identities and access restrictions 
more securely and effectively. Blockchain can provide an 
unhackable record of user identities and credentials, as 
described in the literature, which would reduce the risk of 
identity theft and fraud [9]. In addition, the implementation of 
access control operations via blockchain smart contracts can in 
some cases be fully automatic, leading to a very high level of 
secure and operational efficiency as only authorized  
users are able to proceed with accessing specified services and 
data [10].  

However, the literature also addresses several challenges 
that need to be faced for integration of blockchain in traditional 
telecommunication infrastructures. Consensus steps on the 
blockchain that could create a bottleneck, such as the delay in 
delivering multimedia services for real-time processing. A 
further significant technical challenge is scalability; old 
blockchain networks can handle much fewer transactions than 
current telecommunication networks, which are capable of 
millions of simultaneous connections [11].  

The scalability of blockchain is a serious energy problem, 
particularly when it comes to consensus on proof-of-work 
algorithms. This is especially crucial when telecoms industries 
are approaching green interests and technology [12].  

This article, even with its limitations, illustrates that hybrid 
blockchain models attempting to merge security with 
operational needs are starting to move in the right direction. 
Public and Private Blockchains: Solutions to improve efficiency 
and security. They offer solutions like new consensus 
algorithms that reduce energy consumption and latency without 
compromising on the network security and trust [13].  

Based on our evaluation of the scholarly work, although 
inserting blockchain technology in IMS raises complex 
challenges; nevertheless, it introduces considerable 

opportunities to secure and optimize telecommunication 
networks. Additional research and development in this area 
continue to refine and innovate blockchain solutions to navigate 
technology limitations, while taking maximum advantage of 
these synergies. 

III. METHODOLOGY 

In this study, a structured mixed-methods method was 
deployed to assess the incorporation of Blockchain with IMS. 
This approach is divided into 5 steps: simulation design, 
performance evaluation, algorithmic optimization, validation & 
statistical analysis. So, one per category will help you find out 
what are the different possibilities facilitated, and the benefits 
derived via blockchain integration into IMS contexts. 

A. Simulation Design 

A simulation model emulates an IMS system integrated with 
blockchain optimized for telecom application use case was 
developed in Network Simulator 3 (NS3). It is conceptualized 
as a proprietary consensus algorithm to minimize the latency 
and energy consumption, with the important parameters, like 
block size or transaction rate, updated to fit telecoms' situation 
[14].  

B. Performance Evaluation  

A set of key performance indicators is essential to evaluate 
the effectiveness of integrating blockchain technology in an 
IMS. These metrics include latency, measuring the verification 
of each network transaction and showing how long it takes for 
a system to respond. Throughput-the number of transactions 
processed per second, allows users to understand how many 
queries a system can handle at one time. The performance under 
higher loads is critical to understanding the flexibility of this 
system, and how scalable it is [15]. Security resilience is also 
measured by monitoring the frequency and effectiveness with 
which the system reacts to security threats, ensuring that 
blockchain strengthens network resilience against potential 
attacks and intrusions. The proposed KPIs provide an overall 
view on how the blockchain affects the IMS, showing 
enhancements and resolving integration concerns [16]. 

TABLE I. PERFORMANCE METRICS 

Metric 
Traditional 

IMS 
Blockchain-

Enhanced IMS 
Improvement 

(%) 
Latency (ms) 50 65 -30% 
Throughput 

(tps) 
1000 900 -10% 

Security 
Events 

30 5 83.33% 

Energy 
(kWh) 

50 40 20% 

 

C. User Transparency and Evaluation Metrics 

The system was designed using an objective methodology 
including various user-centered evaluations to ensure that the 
system reacts promptly and openly. These assessments reveal 
how effective the proposed IMS actually is. User of IMS should  
 
have facility where user privacy can be ensured and users would 
be liked to avail the available services in such way so that no 
information is made public on servers they own, it provides only 
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those which are necessary. These metrics concerning how much 
a specifically specified metric links towards two usability 
metrics, satisfaction. 

User feedback on just how usable and transparent that 
system was, then a carefully calibrated process ensued. The 
users participate in certain simulations that are controlled, this 
leads to a number of touchpoints for direct feedback with the 
IMS-blockchain platform These surveys assessed the following 
areas of user perceptions: Regarding data handling, Segregation 
and Possibility to manage as well as Degree of transparency in 
their operations. User feedback was also reflected by using Key 
metrics user satisfaction rating (1–5), whether wish of data 
privacy as per GDPR compliance communicated, like access or 
deletion [2], [3]. 

Usability evaluation was performed in usability tests using 
standard Human-Computer Interaction (HCI) metrics like task 
success rate, task completion time, and error rate. They were the 
first quantifiable data for how easy the software was to use, 
regardless of user technical aptitude. As an example, one 
measure of Task Success Rate measured the percentage share 
in which participants were able to complete certain tasks, such 
as reaching data logs or creating permissions on a lookup 
relationship without any help. Similarly, one of the important 
usability indicator was Time on task, which shows us the 
average time users took to perform these tasks. Error rate: how 
often users made mistakes or experienced difficulties, deduced 
system process clarity and user-friendliness [5], [7]. 

Additionally, the following metrics indicate transparency 
and how understandable it is for users what happens under the 
hood in the system. Data access logs allowed users to get their 
hands on trust-building, transparent records of if and when 
someone accessed data. It also provided a simple way for users 
to change whether they were providing consent, giving them the 
control that is so critical under GDPR ((General Data Protection 
Regulation — GDRP: 2016/619)) with respect to user consent 
management. Users were also informed of legal compliance and 
sort notification as another key transparency metric where users 
would be made aware whenever their data is processed in 
accordance with law and regulatory needs [10]. These 
notifications were designed to be transparent and 
straightforward, helping even more build trust in the 
environment. 

It further integrated these user-focused assessments and 
targeted metrics to refine the IMS blockchain system for 
transparency, usability, and legal compliance. The structured 
feedback and usability testing ensured that the system met all 
regulatory standards, but also best satisfied the real needs of its 
customers. This emphasis on transparency and usability is 
essential to maintaining users' trust, particularly in settings 
where data privacy or control is at stake  [12], [13]. 

D. Adherence to Current Standards and Legal Compliance 

Our research integrating IMS with blockchain technology 
ensures full compliance with the legal and regulatory 
obligations of data protection and privacy, like GDPR. Because 
blockchain is decentralized and immutable, specific design 
considerations were made to accommodate these requirements. 

As per GDPR regulations, this system also reduces the 
storage of personal data, processes sensitive info anonymously, 
and pseudonyms data if required. The decentralization of 

blockchain provides data integrity and transparency, which 
inherently complies with principles such as data minimization 
and accountability. For example, storing encrypted personal 
data off-chain satisfies the GDPR requirement for erasure (the 
right to be forgotten). This off-chain data is, in turn, written on 
blockchain to ensure that when a user asks to delete their 
peculiar records, the corresponding record can be deleted from 
the chain without having any trace of personal information left 
on it [2], [3]. 

In addition, all the data is encrypted before it is stored on the 
blockchain. As an outcome, only authorized users can decrypt 
that information for availability while maintaining high 
standards of data privacy, including ISO/IEC 27001. 
Furthermore, the decentralized storage minimizes breaches by 
avoiding single points of failure and improving resilience to 
DDoS (Distributed Denial of Service) attacks and unauthorized 
access attempts [4], [5].  

This distributed nature also helps in securing the network by 
ensuring that critical information remains secure anywhere 
within it  [6]. 

This serves as a sort of immutable audit trail, one 
cornerstone feature of blockchain technology. All access and 
changes are logged, meaning that every transaction can be 
traced back to prove regulatory compliance in an audit. For the 
telecommunications industry and processing large amounts of 
user data, it is fundamental for legal accountability, which can 
be fostered by transparency such as this one [7], [9]. 

IMS Token is a Blockchain integration to solve cross-border 
data issues related to privacy and security as well as the legal 
challenges around where personal data has been stored, or who 
owns it. The blockchain nodes can be limited to certain 
locations. Hence, the data is restricted within what GDPR 
requires for cross-border data processing [10]. By utilizing 
smart contracts to enforce user consent and also any changes — 
across the network, it further builds in a way that ensures 
explicit ‘affirmative’ action from users prior to in line with 
GDPR’s Article 7 processing [8], [11]. 

Besides, the solution is fully GDPR-compliant and contains 
a robust security mechanism as part of the system design, which 
brings the necessary data protection standards to meet 
organizational requirements. It provides for data privacy while 
tackling legal and regulatory challenges, making it a fit for the 
highly regulated telecommunications industry and modifiable 
to changing legal frameworks [12], [13].  

E. Simulation Setup and Blockchain Architecture 

A simulation of an IMS framework with blockchain 
technology was set up using Network Simulator 3 (NS3). This 
simulation was set up to mimic the real-world environments, 
focusing on network scalability, latency and energy 
consumption. The most important features of the simulation are 
that it has a 1 MB block size and is able to handle normal IMS 
traffic at an optimized transaction rate. This was a blockchain 
design featuring an advanced proof-of-authority (PoA) 
consensus algorithm optimized for low-latency and high-
security transactions required by real-time telephony services. 
We based this design on criteria such as latency, the time taken 
by each transaction to process over the network, and 
throughput, total number of transactions processed within 1 
second. This experiment looked into how the system responds 
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to increased network loads, either by changing both the block 
size and transaction rate. Moreover, stability was tested by 
increasing the number of users one at a time and checking how 
well it still worked under more load. These metrics are required 
to test the feasibility of the system in handling real time 
communication scenarios [5], [10]. 

What was also added here were the evaluation metrics, such 
as latency to measure how long a transaction needs until it gets 
processed across the network, and throughput, the number of 
transactions we can process per second. The simulation works 
on changing block size and increasing the transaction rate to test 
increase of network traffic in general. In addition, scalability 
was tested, a series of tests were made to check how the 
platform works at higher loads, the number of users has 
increased over time. A bona fide validation of these key metrics, 
can prove the ability of the system to real-time communication 
scenarios [1], [3]. 

F. Energy Efficiency and Consensus Algorithms 

Used a mix of Proof-of-Stake (PoS) and Proof-of-Authority 
(PoA) to create a hybrid consensus approach, aiming to enhance 
energy efficiency and tackle the high energy consumption 
linked to Bitcoin's reliance on blockchain.PoS was also chosen 
to reduce energy consumption by cutting the need for intensive 
mining operations common in Proof-of-Work (PoW) models. 
The reason for their addition was to provide a high transaction 
throughput and reliability as-needed in real-time processing 
deployments PoA component [6], [13]. 

The measured the energy consumption in kilowatt-hours 
(kWh) on a per-deputing basis, under normal operating 
conditions and during peak load. The PoS algorithm is paired 
with the PoA one to reduce energy costs — so there would be 
no loss in performance during network congestion. Interest was 
in finding a trade-off between low latency, a necessary 
parameter for the service of real-time multimedia services, and 
energy consumption through the integration of blockchain-
IMS. The first optimization addresses the scalability and 
sustainability of blockchain applications in telecommunications 
at their core [5], [12]. 

The use of these advanced consensus algorithms was used 
to provide the efficient ability for large-scale networks and be 
energy efficiency compliant while concurrently minimizing the 
delay in processing transaction  [2], [7]. 

G. Algorithmic Optimization 

A genetic algorithm is used to fine-tune blockchain settings 
for peak performance within the IMS framework. The genetic 
algorithm iteratively modifies parameters such as block size and 
inter-block duration to maximize a performance function 
defined as: 

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑆𝑐𝑜𝑟𝑒 ൌ ்௨௨௧ାఠ∙ሺଵି௧௬ሻ

ா௬ ௦௨௧
          (1) 

Where ω  is a weighted factor that emphasizes how crucial 
low latency is in telecommunications.  

In particular, this genetic algorithm gradually optimizes the 
blockchain parameters within an IMS by creating and 
iteratively refining candidate solutions. Performance are 
evaluated through a fitness function, the best options of 

solutions are selected and finally crossover and mutation 
operations to produce new ones [17].  

The genetic algorithm that was part of the hybrid 
architecture to optimize some parameters combined with 
blockchain technology and Integrated Multimedia Subsystems 
(IMS) are presented in Fig. 1 below. Genetically evolved 
solutions are developed step by step, and they involve selection 
of mini-individuals, crossover and mutation on those 
individuals with the help of a fitness function, using Quality of 
Service measures, such as latency and throughput energy 
consumption. 

 
Fig. 1. Algorithmic Optimization Using a Genetic Algorithm for Blockchain-
IMS Integration 

For the proposed IMS framework, when used, the 
blockchain data is optimized with the genetic algorithm derived. 
The algorithm functions by increasing the number of suitable 
sets is genes iteratively throughout different generations; to 
meet with an objective such as find minimum latency and 
maximal throughput while also minimizing energy 
consumption. As a result, this process enables the smooth and 
efficient knowledge of blockchain integration with the IMS fast 
and scalable to quickly address opportunities-level high-traffic 
real-time communication systems of Blockchain applications. 
The output of this figure can be observed, which shows that 
genetic algorithms are effective in parameter optimization to 
satisfy security and performance for an inherent large-scale 
multimedia service. 

H. Scalability Testing and Traffic Management 

Carried out a meticulous stress test to assess how the 
combination of IMS and blockchain systems can handle high 
rates of traffic, both with a subset under various network states. 
The stress tests were designed to mirror periods of maximum 
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network load, creating situations as might occur in daily life 
wherein a telecommunications system has to handle high 
amounts of multimedia traffic simultaneously. Now, we delve 
into the system's skill to maintain its performance under varying 
loads by discussing three major benchmarks: latency (response 
time), throughput, and transaction per second [3], [5]. 

The tests of scalability ranged from 1,000 to 10,000 real 
users and network throughput was as many transactions can be 
processed by the system per second. The stress tests simply 
crafted to scale the number of users and data traffic, then it 
should provide yet satisfactory quality of service. The following 
metrics can be monitored in order to simulate network 
congestion: Latency Spikes (latency measured in milliseconds), 
Packet Loss Rate (% of packets lost), Block Confirmation Time 
(Blockchain Transaction confirmation time taken in 
milliseconds) [1], [10]. 

Several optimizations were made for scalability issues: 

1) The blocks size of the design on blockchain can be 
adjusted dynamically ranging from 1 to 4 MB in 
accordance with current traffic volume, allowing 
transaction processing smoothly at peak hours [6], [11]. 

2) In  [3], [9]  distributed load balancing was employed to 
ensure the traffic is fairly split among all blockchain 
nodes, hence eliminating bottlenecks while increasing 
resource usage and reducing node overload. 

3) Thus, sharding of the network split it into fragments, 
processing all transactions simultaneously and thereby 
significantly increased throughput, which grew up to 
5000 tips at peak hours[12]. 

They ensured that the system was able to hold up its 
performance for a high growth in numbers of users and 
transactions via stress tests. For an example: A single higher 
load of users starting to scale up in number the latency was fine 
under control between 50-100 ms and again throughput was 
also just fine, without too much packet loss. In addition, the 
research in [2], [7] demonstrates that the IMS-blockchain 
architecture is able to scale rapidly as a result of scalability test 
conditions. 

I. Statistical Analysis 

Simulation and testing data is processed with heavy 
statistical analysis which they perform in R, Python. Performs 
regression analysis to investigate the effect of blockchain on 
IMS performance metrics. The data is structured in the 
Regression models, and they help you find out the most 
significant drivers of your system performance, as well as give 
you an impact for the exact amount of incorporation of 
blockchain. 

This structured process allows in depth research on the 
possibility of a blockchain based solution for enhancing IMS, 
focusing on the identification of performance metrics as well as 
enhanced algorithms for system development and statistically 
verified results. This technique will result in a solid structure to 
analyze the feasibility of using blockchain technology in 
telecom infrastructures and these benefits [18].  

IV. RESULTS 

Simulation and validation also provided the impact of 
integrating blockchain technology with IMS. The objective of 
this evaluation was to determine the effects on key performance 

metrics, such as latency, throughput, scalability and security 
posture of integrating these two technologies. Results are 
presented in terms of numbers and statistics that present an 
accurate picture of the changes and challenges that have risen 
from blockchain integration. 

A. Latency and Throughput  

The initial benchmark identified latency and throughput as 
key metrics for assessing the performance of 
telecommunications networks. The latency generated by the 
IMS was lower compared to the conventional IMS in case of 
blockchain technology integrated with the IMS. This is largely 
due to the extra time it takes for the consensus process in 
blockchain transactions. But a significant improvement in 
security features more than made up for the increase in  
latency. 

TABLE II. LATENCY AND THROUGHPUT COMPARISON 

Configuration 
Latency 

(ms) 
Throughput 

(tps) 
Improvement (%) 

Traditional IMS 45 1000 - 
Blockchain-

Enhanced IMS 
65 850 

Latency ↑ 44%, 
Throughput ↓ 15% 

 
As represented in Table II, the latency was 44% more than 

actual value and through put 15% less than actual value in 
blockchain enhanced IMS. While these changes might make 
sense to some, using blockchain was enough of a security 
enhancement that this trade-off was apparently viewed as 
acceptable in cases where better security is more important than 
the performance hit. 

B. Scalability  

Scalability is concerned with the ability to grow a system or 
process in order to support increased amounts of work or data 
without causing performance issues. 

A generalized scalability testing before on the blockchain 
for the IMS-enriched system to see if it can manage higher loads 
effectively. The experiments involved adding users  
to the system one at a time and measuring the impact on 
performance. 

TABLE III. SCALABILITY TEST RESULTS 

Number of 
Users 

Traditional IMS 
Performance 

Blockchain-
Enhanced IMS 
Performance 

Number of 
Users 

1000 Stable Stable 1000 
5000 Minor degradation Slight degradation 5000 

 

As showed in Table III, the results show that the blockchain-
enhanced IMS performed better under heavy stress than the 
regular IMS. Although performance decreased as users rose, the 
blockchain system demonstrated more resistance to scaling 
difficulties. 

C. Security Resilience 

The system's security resilience was evaluated by 
simulating several attack scenarios, such as denial of service 
(DoS) assaults and unauthorized data access attempts. In 
dealing with these dangers, the blockchain-enhanced IMS 
outperformed the regular IMS. 
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TABLE IV. SECURITY RESILIENCE TEST RESULTS 

Attack Type 
Traditional 

IMS Breaches 

Blockchain-
Enhanced IMS 

Breaches 

Improvement 
(%) 

DoS Attacks 20 5 75% 
Unauthorized 

Access 
15 3 80% 

 
Table IV shows that the blockchain-enhanced IMS 

improved its resistance to DoS attacks by 75% and unauthorized 
access attempts by 80%. These results highlight blockchain 
technology's strong security characteristics. 

D. Energy Usage 

Energy usage was measured to determine the environmental 
efficiency of the blockchain-enhanced IMS. Because of the 
increased computational complexity, blockchain activities 
consume more energy than regular IMS processes. 

TABLE V. ENERGY CONSUMPTION COMPARISON 

Configuration 

Energy 
Consumption 
Under Normal 

Conditions 
(kWh) 

Energy 
Consumption 
During Peak 
Performance 

(kWh) 

Percentage 
Increase in 

Peak 
Conditions 

Traditional 
IMS 

480 500 4.17% 

Blockchain-
Enhanced IMS 

560 580 3.57% 

Energy consumption is recorded in kilowatt-hours (kWh), 
allowing a direct comparison of power efficiency between the 
two systems. Under typical settings, the blockchain-enhanced 
IMS consumes 16.67% more energy than the standard IMS. In 
peak performance scenarios, both systems experience spikes in 
energy demands, but the blockchain architecture undergoes a 
substantially more muted increase. It shows that introducing 
blockchain as an energy usage mechanism would indeed 
increase overall energy consumption, but the effect would be 
less pronounced during peak demand hours. The reversal in 
trends may well be due to the aforementioned enhanced 
blockchain consensus that have been developed and optimized 
for high-load applications. 

E. Algorithmic Evaluation 

To analyze the impact of various blockchain configurations 
on IMS performance, we have used a genetic algorithm to 
optimize the parameters. For instance, the program changed 
values like block size and consensus process regularly, looking 
for the ideal configuration available to minimize lag while 
maximizing throughput. 

 
Fig. 2. Blockchain Parameter Optimization 

Results clearly demonstrate that blockchain is at a price 
performance trade-off with IMS, exhibiting increased latency 
and energy consumption compared to its off-chain counterpart, 
while also providing substantially superior security and 
scalability. The results provide an explanation regarding the 
potentials and restrictions of blockchain for a complex system, 
like IMS, along with pointing out some limitations and possible 
directions for future work. 

V. DISCUSSION 

In telecommunications infrastructure, it is a big step forward 
to use the low latency properties that blockchain technology 
offers when integrated with IMS in terms of infrastructure. This 
work scrutinized the repercussions and merits of this synergy, 
especially latency, throughput, scale-ability, security resilience, 
and energy consumption[19]. The insights have provided 
helpful evidence of the possibilities and flaws of this technical 
marriage [20].  

The increased latency and decreased throughput 
demonstrated in the blockchain-enhanced IMS versus standard 
systems are consistent with other observed performance trade-
offs of adding blockchain to real-time processing environments 
[21]. Nevertheless, adapting blockchain configurations at least 
alleviated the increase of latencies and decrease of throughput 
observed in this study, showing benefits over previous 
implementations that did not apply similar strategies [22].  

Previously, in-depth research into blockchain applications 
in telecoms has suffered greatly from the problem of scalability. 
These comparisons with previous research where scalability 
issues overshadowed the performance of the IMS provide some 
optimism about scalability in the blockchain-enhanced IMS 
under high user loads. Still, there remains work to do. The 
increased performance is most likely due to introducing new 
hybrid blockchain models combining public and private design 
features, thus providing a mechanism for efficient resource 
management at an overhead cost more affordable than normal 
blockchain designs [23].  

Regarding security, the blockchain-enhanced IMS's 
increased resilience to cyber risks like DoS attacks and illegal 
access is consistent with current research, which has 
consistently acknowledged blockchain's robust security 
characteristics. This study's huge decreases in security breaches 
highlight blockchain's ability to reinforce telecommunications 
networks against more sophisticated cyber-attacks. This 
security boost matches and, in some ways, exceeds the 
improvements shown in previous research, indicating 
significant progress in creating secure network systems [24].  

Energy consumption remains a major problem, as 
blockchain activities often need significant processing 
resources. This study's findings on increased energy usage 
reflect prior studies that found more significant energy needs 
connected with blockchain technology. Nonetheless, the 
proportional increase in energy consumption at peak 
performance circumstances found here is smaller than in other 
research, implying that recent advances in blockchain 
technology, such as more efficient consensus algorithms, are 
beginning to address these concerns [25].  

This article includes a fair critique of blockchain integrated 
with IMS, considering the advantages and disadvantages of all 
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technologies—trade-offs between security and system 
performance present permanent challenges that require 
additional innovation and optimization. Improvements in 
scalability and security, combined with a moderate increase in 
power consumption, suggest a mature technology and an 
adequate reach to the telegram operations and environmental 
conditions foreseen for modern telecommunications systems 
[26].  

The article contributes to the broader conversation about 
blockchain in telecom by confirming some previously identified 
research results and presenting new findings that help our 
understanding of how blockchain may be effectively integrated 
into more complex network solutions like IMS. Future works 
should explore this integration, highlighting enhanced 
blockchain parameters and consensus techniques for reduced 
latency and less power draining without compromising the 
system's scalability and security. With further iteration of these 
factors, blockchain technology will likely emerge as a viable 
long-term option in bettering telecom infrastructure. 

VI. CONCLUSION 

The article explored the adoption of blockchain technology 
with IMS in both quality and security aspects in 
telecommunications networks. The results of this study provide 
compelling evidence that blockchain could significantly 
improve the robustness and performance of IMS, but not 
without certain inherent drawbacks, which should be 
considered and managed on the strategic level. 

The results illustrate that using blockchain in IMS provides 
two main advantages: enhancing security and scalability. In 
contrast to standard IMS versions, the blockchain-strengthened 
IMS represented high enough resilience towards security threats 
like DoS and invalid data access, leading to significantly fewer 
security incidents in potential attacks on this complex 
application core. This added security is necessary for our 
modern communication networks because of the sophistication 
of cyberattacks. Moreover, the blockchain-improved IMS's 
better scalability or ability to maintain performance levels under 
higher loads illustrates one of the core issues with applications 
generally built on blockchain.  

However, the integration increases latency and decreases 
throughput, reflecting the computational aspects of handling 
blockchain consensus mechanisms and their temporal costs. It 
is a critical issue to tackle in the design space since data 
processing is vital to achieving a better quality of telecom 
service, and any performance trade-offs are not desirable. The 
apparent hike in energy use constitutes a further major problem. 
Although blockchain can provide new levels of security and 
scalability, it consumes an extraordinary amount of energy, 
making telecommunications operators' sustainability goals 
much more challenging.  

These results are a clarion call that in limited applications, 
the benefits of blockchain integration need to be weighed 
against its constructs. For a telecommunications provider 
looking at blockchain, this means achieving the right balance 
among various blockchain configurations, block size, 
consensus algorithm, and network architecture, such that we 
minimize the impact on latency and energy consumption while 
keeping security and scalability gains intact.  

The path to integrate blockchain into IMS should be 
continuous technological sophistication and emergence. Also, 
the energy consumption by blockchain operations can be 
reduced by developing consensus algorithms that use less 
energy, proof of stake or hybrid models. The lowered latency 
issues from using blockchain can also be alleviated by 
advancements in network infrastructure and data processing, 
which may make it more applicable to IMS' real-time 
processing needs.  

The implications of this work stretch beyond the technical 
components for integrating blockchain and IMS to policy and 
legal considerations. But the implications of this technology 
also demand changes in the legal frameworks governing its use 
as it evolves, reflecting current data protection, privacy, and 
international norms. Through collaboration, rules for operating 
blockchain with the telecommunication infrastructure securely 
and efficiently can be developed by policymakers working 
alongside industry stakeholders and top academic researchers.  

The article discussed the potential disruption that 
blockchain might create in telecommunications and how it will 
be merged with IMS. Although there are still some blockages, 
the conscious practical implementation, and continuous 
upgrade of blockchain technology have the potential to yield 
high security, scalability and operational efficiency for 
communications networks. In all, the unique ways blockchain 
can be applied to telecoms suggest we may continue seeing new 
and exciting advancements that highlight its future hanging 
large in the world of technology on one end, at least those 
companies invested in using it to improve their businesses. 
Hence, continuing research and innovation and synergistic 
collaboration of different disciplines will have to be undertaken 
to realize the full potential of blockchain technology while 
mitigating its drawbacks within complex network systems like 
IMS. 
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