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overcome the shortcomings of legacy systems like single channel ground and
airborne radio systems, enhanced position location reporting system, tactical
airborne subsystems, and computer emergency response team-based
emergency communications. This paper presents a simulation-based
comparative analysis between MobileSecureComm and existing systems,
focusing on latency, bandwidth efficiency, interoperability, and cyber
resilience. Using scenario-driven simulations, ranging from battlefield
coordination to disaster relief operations, we evaluate real-time performance,
scalability under network load, and response to simulated cyberattacks. The
analysis demonstrates how MobileSecureComm’s architecture, which
incorporates artificial intelligence (Al)-driven routing, quantum-ready
encryption, and multi-domain flexibility, consistently outperforms traditional
platforms in mission-critical conditions. The results highlight both the
operational advantages of MobileSecureComm and the remaining challenges
in full-scale implementation, particularly regarding backward compatibility
and deployment in legacy infrastructures. This study contributes valuable
insights into the technological evolution of tactical communication systems
and supports the continued development of hybrid, Al-augmented
communication platforms tailored to the demands of modern and future
combat environments.
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1. Introduction

In recent years, rapid advances in information and communication technologies (ICT) have led to
substantial improvements in the way secure communications are conducted in military and emerge-
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ncy contexts. These developments are particularly significant for systems involving real-time data
exchange and the use of unmanned aerial vehicles (UAVs), which require high levels of security, low
latency, and operational flexibility [1-2]. Modern communication demands have shifted the focus
toward platforms capable of maintaining reliable performance across different operational
environments while integrating with diverse technological frameworks.

Traditional tactical communication systems, such as the Single Channel Ground and Airborne
Radio System (SINCGARS) and the Enhanced Position Location Reporting System (EPLRS), were
initially developed to address specific communication needs in localized scenarios. Over time, their
technical limitations have become apparent in more complex missions where data throughput,
network adaptability, and interoperability are critical [3-4]. These platforms often depend on fixed-
frequency channels and lack dynamic resource allocation, which restricts their effectiveness in fast-
changing combat environments. In addition, many legacy systems struggle to integrate with new
technologies such as artificial intelligence (Al), quantum communication, and software-defined
networking, making them increasingly difficult to scale or upgrade [5-6].

The increasing complexity of operations conducted by military and emergency response
organizations has created the need for communication systems that are both secure and responsive.
These systems must be capable of functioning in adverse conditions, including environments where
electromagnetic interference, signal jamming, and cyberattacks are active threats [7-8]. At the same
time, they must support high-bandwidth data transfer, facilitate interoperability between allied
units, and ensure mission continuity when nodes fail or lose connectivity. Meeting these expectations
is a challenge for most conventional platforms, which were not designed with such requirements in
mind.

To address these limitations, a next-generation platform called MobileSecureComm has been
proposed. This platform has been developed to provide enhanced communication capabilities by
combining secure architecture with advanced technologies such as quantum-ready encryption, Al-
driven analytics, and hybrid server deployment. Unlike older platforms, MobileSecureComm is
designed to operate across land, sea, air, and cyber domains with a unified and scalable architecture
[9-10]. The system supports modular expansion, allowing it to adapt to both small tactical missions
and large-scale operations involving thousands of nodes without sacrificing performance.

One of the key features of MobileSecureComm is its ability to integrate secure protocols like TLS
1.3 and AES-256, along with emerging quantum key distribution (QKD) techniques. These protocols
enhance protection against unauthorized access, interception, and other cyber threats that are
becoming increasingly prevalent in digital warfare [11-12]. The platform also includes layered
security mechanisms that enable real-time threat detection and prevention. Al-powered algorithms
continuously monitor network activity and adjust communication pathways to avoid compromised
nodes and optimize resource allocation [13-14].

Modern battlefield operations involve the exchange of large amounts of data between
autonomous systems, command units, and central operations centers. This data often includes drone
telemetry, high-definition video feeds, sensor analytics, and command instructions, all of which must
be transmitted securely and without delay. In many traditional systems, latency and congestion
become major obstacles, especially during high-traffic conditions or coordinated joint-force activities
[15-16]. MobileSecureComm addresses this problem by adopting a hybrid communication model that
blends centralized control with edge computing. This model minimizes the dependency on core
infrastructure and ensures uninterrupted communication even in disconnected or disrupted
scenarios.

Security is another area where the platform offers considerable advancements. The inclusion of
guantum-resistant protocols ensures long-term confidentiality and integrity, even in the face of
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emerging decryption technologies. Legacy systems relying on static encryption and manual key
distribution are far more vulnerable by comparison [17-18]. MobileSecureComm also applies Al to
manage cryptographic key lifecycles and detect unauthorized access patterns, which enables the
system to proactively respond to threats without human intervention [19-20].

Another significant benefit of the MobileSecureComm platform lies in its interoperability with
NATO-compliant and coalition systems. This makes it suitable for multinational missions where
seamless coordination between allied units is essential. The platform achieves this by adopting
standardized communication protocols and flexible hardware integration layers, allowing it to
connect with a wide range of legacy and next-generation systems [21-22]. Interoperability is further
supported by the use of software-defined radios and virtual network functions, which simplify system
configuration and improve mission agility [23].

Simulations and field tests have demonstrated that MobileSecureComm consistently performs
well under stressful operational scenarios. These include disaster response missions, high-intensity
combat exercises, and cyber defense operations involving simulated attacks and infrastructure
failure [24-25]. In all cases, the platform was able to maintain stable communication links, process
real-time analytics, and adapt to changing operational parameters without human input. Its high
reliability and low latency were confirmed by throughput and delay measurements, which showed
significant improvements compared to traditional platforms [26-27].

Although the advantages of MobileSecureComm are clear, its implementation does come with
some challenges. The integration of cutting-edge technologies such as QKD, edge Al, and multi-path
routing requires specialized hardware and trained personnel [28-29]. Additionally, deploying the
system across large-scale military networks demands significant investment in infrastructure and
logistics. Nonetheless, these challenges can be addressed through phased deployment strategies,
targeted training programs, and close collaboration with industry partners [30-31].

Looking ahead, the continued evolution of technologies such as 5G and 6G, blockchain-based
access control, and autonomous resource management is expected to further enhance the
capabilities of platforms like MobileSecureComm. These developments will help ensure that military
communication systems remain resilient, secure, and future-ready, regardless of mission scale or
complexity [32-34]. The architecture of MobileSecureComm has already been designed with these
possibilities in mind, offering a strong foundation for further innovation [35-37]. As defense
operations increasingly rely on interconnected, intelligent systems, the importance of such flexible
and robust communication infrastructure will only continue to grow [38-40].

2. Methodology

To evaluate the performance and reliability of the proposed MobileSecureComm platform, a
simulation-based approach was adopted (Table 1).

Table 1
Simulation scenarios
Scenario Description Objective
Communication between UAVs and ground units in Test latency and line-of-sight
Urban combat . . .
dense urban terrain. interference handling.
. Coordination between rescue teams and the Measure setup time and data
Disaster response . . . . .
command center in a disrupted infrastructure. throughput during emergencies.
Cyberattack Resilience to simulated intrusion and jamming in Evaluate detection and mitigation
resilience contested networks. under cyber threat conditions.
Joint coalition Interoperability test with allied communication Assess cross-platform compatibility and
operation systems and cross-domain data flow. real-time data routing.
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The methodology combines structured simulation scenarios with defined performance metrics
to replicate real-world military communication demands. The testbed includes urban warfare,
disaster recovery, cyber threat resilience, and joint force operations [41]. The simulation
environment was designed using software-defined networking emulators, edge-based Al modules,
and quantum-encryption-ready protocol simulators. Performance is measured against established
legacy systems like SINCGARS, EPLRS, and Tactical Airborne Subsystems [42-43].

Each scenario represents a distinct operational condition designed to stress specific features of
the MobileSecureComm platform. Urban combat focuses on handling interference and connectivity
issues in dense terrain. Disaster response addresses dynamic deployment and rapid reconfiguration.
Cyberattack resilience evaluates the platform’s security measures under direct threats, while coalition
operations examine cross-system interoperability [39-40].

To validate the platform’s performance, a series of metrics were used, covering aspects from
transmission quality to security integrity (Table 2). These metrics help benchmark MobileSecureComm
against traditional systems and reveal how it performs under operational stress [41-42].

Table 2

Key evaluation metrics

Metric Unit Purpose

Latency ms Measure time delay in data transmission

Throughput Mbps Determine data transmission speed across the network
Jitter ms Evaluate variance in data packet delay

Packet loss % Assess reliability under network congestion or interference
Interoperability Qualitative Verify system compatibility with external platforms
Scalability Nodes supported Test adaptability to increased operational load

Security breach rate % Analyze vulnerability to simulated cyber threats

The simulations were conducted in a hybrid lab setup that emulates tactical network conditions
using edge compute nodes and programmable radio links. Traffic was simulated using real-time
telemetry, drone video feeds, encrypted voice channels, and Al-command directives. The test involved
network expansion from 20 to 500 nodes, and threat vectors included jamming attempts, packet
injection, and latency spikes. MobileSecureComm's adaptive routing and Al-based anomaly detection
allowed it to isolate faults, reroute data, and maintain secure transmission in under 1.5 milliseconds
of reaction time. Performance was recorded and compared over 48-hour operational cycles. Results
were documented and plotted against control data from legacy systems [43].

3. Simulation Setup

To accurately evaluate the performance of MobileSecureComm, a detailed simulation
environment was developed using a hybrid approach combining software-defined network
emulation, edge computing nodes, and secure routing overlays. The setup replicated real-world
operational conditions encountered in military and emergency communication scenarios. The aim
was to compare the MobileSecureComm platform’s efficiency against legacy systems such as
SINCGARS, EPLRS, and the computer emergency response team (CERT) emergency communications.

The simulation framework consisted of emulated tactical network topologies incorporating
mobile nodes, ground control stations, airborne UAVs, and satellite relays. A variety of real-time data
streams, including telemetry, encrypted voice communication, and video feeds, were transmitted
across different platforms to evaluate system latency, throughput, resilience, and interoperability.
Each node in the network was programmed to simulate real-world operational behavior, reacting to
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predefined triggers such as cyberattacks, node failures, and increased bandwidth demands.

Tests were conducted over multiple 24-hour cycles, with metrics captured at five-minute
intervals. Parameters like packet delivery rate, average delay, network jitter, routing stability, and
threat response time were recorded and analyzed. The tests were repeated for each platform under
identical conditions to ensure consistency and fairness. The use of programmable SDN controllers
allowed real-time routing adjustments, and Al modules at the edge simulated autonomous threat
detection and resource optimization. Latency was measured as the time taken for data to traverse
from the origin node to the destination node under normal and stressed conditions.
MobileSecureComm showed a marked improvement in average latency compared to other
platforms. The results are depicted in Figure 1.
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Fig. 1. Average latency comparison across platforms

Figure 1 illustrates the average latency observed during the simulations. While legacy systems
such as SINCGARS and EPLRS reported latency ranging from 25 ms to 40 ms, MobileSecureComm
consistently maintained latency under 20 ms, even during network congestion. This advantage is
attributed to the system’s Al-driven packet prioritization and low-latency routing
protocols.Throughput, defined as the rate of successful data delivery over a communication channel,
was another critical parameter. It directly impacts the effectiveness of real-time coordination during
combat or disaster relief operations. MobileSecureComm achieved significantly higher throughput
than the other tested platforms.

Figure 2 presents the average throughput observed across the four platforms.
MobileSecureComm achieved up to 180 Mbps, which is 50% higher than SINCGARS and double the
throughput of EPLRS. This performance gain stems from MobileSecureComm’s hybrid network
backbone and adaptive bandwidth allocation mechanisms. The simulation also included stress tests
under cyberattack scenarios. These tests involved targeted packet flooding, node spoofing, and data
interception attempts. MobileSecureComm responded to these threats by isolating compromised
nodes, rerouting critical data flows, and activating backup secure channels. These responses occurred
automatically without human intervention, highlighting the platform’s advanced cybersecurity
posture. In contrast, other systems required manual reconfiguration or exhibited communication
breakdowns under similar conditions. Scalability was evaluated by increasing the number of active
nodes from 20 to 500. MobileSecureComm showed excellent load balancing and network
stabilization features. Legacy platforms began to show signs of instability or delay when node counts
exceeded 200. The modular design of MobileSecureComm allowed it to dynamically create routing
clusters, distributing data loads efficiently across available links.
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Fig. 2. Average throughput comparison across platforms

In terms of interoperability, the simulation included various NATO-standard devices and
simulated command systems from allied forces. MobileSecureComm’s support for standardized APIs
and protocol abstraction layers allowed seamless integration. CERT systems, on the other hand, faced
protocol mismatches and required additional translation layers that increased latency. Finally,
resilience was tested under simulated battlefield conditions involving signal interference, satellite
link disruptions, and node mobility. MobileSecureComm maintained over 95% data availability with
built-in anti-jamming algorithms and self-healing network topology. These features allowed the
platform to rapidly detect disruptions, reroute traffic, and restore communication autonomously.

The overall findings from the simulation setup confirm the strategic and technological advantages
of MobileSecureComm over conventional systems. These advantages are crucial for next-generation
military operations where real-time, secure, and adaptive communication is vital.

4. Comparative Results

This section presents a detailed comparative analysis of MobileSecureComm against legacy
communication systems such as SINCGARS, EPLRS, and CERT emergency communications. Key
performance indicators, including latency, throughput, security, interoperability, and resilience, were
evaluated under identical simulation environments. The objective was to benchmark
MobileSecureComm’s technological edge and operational capabilities in diverse mission profiles.

The simulations clearly demonstrate that MobileSecureComm significantly surpasses traditional
platforms in both speed and adaptability. As shown in Table 3, MobileSecureComm achieved the
lowest latency (15 ms) and the highest throughput (180 Mbps) among all platforms tested. These
results are a direct consequence of the system’s use of Al-assisted routing, quantum-ready
encryption, and optimized edge-cloud data handling. In contrast, SINCGARS and EPLRS struggled to
maintain low latency during traffic surges, while CERT was more vulnerable to packet delays.

Table 3

Performance metrics comparison across platforms

Platform Latency (ms) Throughput (Mbps) Security score Interoperability score Resilience score
SINCGARS 25 120 60 65 68

EPLRS 40 20 70 72 74

CERT 30 100 50 55 60
MobileSecureComm 15 180 95 93 97
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Security is a critical area where MobileSecureComm stands apart. Figure 3 illustrates that
MobileSecureComm achieved a security score of 95 out of 100, significantly higher than legacy

systems. This is due to its integrated support for AES-256 encryption, TLS 1.3 protocols, and quantum
key distribution.

Security Score (out of 100)

SINCGARS EPLRS CERT MobileSecureComm

Fig. 3. Security feature comparison across platforms

In terms of interoperability, MobileSecureComm excels due to its modular design and adherence
to NATO standards. It scored 93 out of 100, compared to 72 for EPLRS and 65 for SINCGARS. CERT,

being primarily civilian in design, scored the lowest with 55. Figure 4 showcases this difference across
systems.

ford
o
T

[=)]
o

401

Interoperability Score (out of 100)

N
o
T

SINCGARS EPLRS CERT MobileSecureComm

Fig. 4. Interoperability across platforms

Resilience was tested under high-interference conditions, node failures, and cyber threats.
MobileSecureComm scored 97, owing to its autonomous network healing, adaptive frequency
hopping, and robust edge analytics. Figure 5 highlights this advantage. Legacy systems showed

vulnerability to jamming and physical node failure, often requiring manual reconfiguration or
suffering downtime.

153



Spectrum of Engineering and Management Sciences
Volume 3, Issue 1 (2025) 147-157

100+

80

60

40r

Resilience Score (out of 100)

20

SINCGARS EPLRS CERT MobileSecureComm

Fig. 5. Resilience in operational environments

The results confirm that MobileSecureComm is not only superior in terms of raw communication
metrics but also demonstrates enhanced strategic capabilities. Its modularity, real-time
responsiveness, and secure architecture enable it to adapt dynamically to mission requirements, far
exceeding the performance envelopes of SINCGARS, EPLRS, and CERT.

In addition to improved metrics, qualitative feedback from the simulations confirmed smoother
system integration and fewer operational disruptions. These findings validate MobileSecureComm
as a future-ready platform for modern military and critical communications.

5. Conclusion

In today’s complex and fast-changing defense environment, reliable and secure communication
is not just an advantage but a necessity. The MobileSecureComm platform offers a major shift in how
modern communication systems support military operations. Instead of simply improving older
systems, it introduces an entirely new approach that is built around speed, security, adaptability, and
future readiness. This paper has carefully examined how MobileSecureComm compares with well-
known platforms such as SINCGARS, EPLRS, and CERT Emergency Communications, and the results
clearly show its superior performance.

One of the most important findings from the simulations is the platform’s ability to maintain very
low delays in communication while handling high volumes of data. In contrast, traditional platforms
often slow down or face disruptions under stress. MobileSecureComm responds quickly and
efficiently, using artificial intelligence to manage data traffic and making use of edge computing to
process information closer to where it is needed. This ensures that military teams can make decisions
faster and with greater confidence.

Security has always been a critical part of communication systems, and this need is even greater
now as cyber threats become more advanced. MobileSecureComm includes strong protections such
as advanced encryption and automated detection of security threats. It does not rely only on
traditional methods but is also prepared for future challenges through the use of quantum-ready
encryption and continuous monitoring. These features make it a very secure platform that can
defend against both current and emerging risks.

Another key strength of the platform is its ability to work across different branches and partners.
In modern missions, land, air, sea, and digital systems often need to work together, and this can be
difficult when using older communication tools. MobileSecureComm solves this problem by using
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flexible software interfaces and support for international standards. This makes it easier for allied
forces to connect and communicate without delays or compatibility problems.

The platform also shows strong performance when systems are under attack or facing difficult
conditions. In simulated tests that included interference and system damage, MobileSecureComm
kept working and quickly adjusted to the situation. It used self-repairing features and smart routing
to keep communication going. This kind of resilience is very important in real operations where
reliability can directly affect mission success.

Scalability is another area where MobileSecureComm stands out. The platform can grow to
support both small and large operations without losing performance. It can handle hundreds of
connected units and balance data traffic smoothly, something that older systems often struggle with.
This flexibility allows commanders to adapt the system to any mission size or location.

Looking ahead, MobileSecureComm is well prepared to keep up with new technologies. It is
already designed to work with advanced networks, smart sensors, and automated systems. It also
supports local data processing and the integration of real-time decision tools. These features ensure
that the platform can evolve with future military needs instead of becoming outdated quickly.

Finally, the platform is not limited to traditional defense missions. Its design also makes it useful
in civilian operations such as disaster response, public safety, and international peacekeeping.
Because it is secure, flexible, and efficient, it can be used in a wide range of situations that require
fast and safe communication.

MobileSecureComm offers a complete solution to the challenges faced by modern
communication systemes. It is fast, secure, reliable, and ready for future developments. The results of
this research confirm that it is not only better than current systems but also sets a new standard for
what military communication platforms can achieve. With the right support, this platform can
become a central part of how we connect and operate in high-stakes environments, both in military
and civilian settings. It represents a major step forward in the ongoing effort to improve
communication in complex and demanding missions.
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