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STATE-OF-THE-ART COMPARISON OF MOBILESECURECOMM WITH
MODERN SECURE COMMUNICATION PLATFORMS FOR TACTICAL
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REXHEP MUSTAFOVSKI

Abstract. Modern military and critical missions depend on secure, fast, and flexible
communication systems that can perform reliably across various operational
environments. Legacy platforms such as SINCGARS, EPLRS, and CERT-based
emergency systems have offered foundational services, but they fall short when it comes
to adapting to new threats, supporting modern data-intensive operations, or integrating
with advanced technologies like artificial intelligence and quantum encryption. This
paper presents a state-of-the-art comparison between existing secure communication
platforms and a newly proposed system called MobileSecureComm. Designed for tactical
operations, MobileSecureComm combines modular architecture, quantum-ready
encryption, and Al-driven routing to meet the growing demands of modern warfare and
emergency response scenarios. The paper draws from extensive literature covering secure
mobile platforms, military-grade messaging systems, mobile edge computing, and real-
world deployment models. Using simulation-based analysis, the study compares
MobileSecureComm to 25 secure communication platforms in terms of latency,
throughput, security, interoperability, and resilience. The results show that
MobileSecureComm consistently achieves lower latency, higher data throughput, and
stronger security safeguards than traditional platforms. It also offers seamless integration
with NATO-compliant systems and the flexibility to scale across multi-domain
operations. This paper highlights the importance of designing secure communication
platforms that are not only technically advanced but also adaptable to changing threats
and diverse mission requirements. MobileSecureComm provides a forward-looking
solution that can help bridge the gap between existing systems and the future of tactical
communication.

1. Introduction

In recent years, the demand for secure and intelligent communication systems in
military and mission-critical operations has grown significantly. Traditional
communication frameworks are often unable to support the increasing complexity of
modern operational environments where real-time data exchange, mobility, and cyber
resilience are essential [ 1]. While these platforms have served effectively in the past, they
now face serious limitations in meeting the communication needs of contemporary
defense forces and civilian emergency responders [2].

Legacy systems such as SINCGARS, EPLRS, and CERT emergency communication
platforms were developed in response to specific technological and operational needs of
their time. However, these systems are increasingly unable to handle the volume,
diversity, and speed of information that modern tactical environments demand [3]. Their
rigid architectures make it difficult to scale or integrate with emerging technologies such
as artificial intelligence, quantum encryption, and multi-access edge computing [4], [5].
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Several studies have proposed new approaches to secure communication, focusing on
platform-level improvements, adaptive network design, and enhanced encryption
mechanisms. Researchers have examined secure messaging protocols, trusted mobile
operating systems, and layered architectures for both military and civilian communication
systems [6], [7], [8]. These platforms often demonstrate improvements in specific areas
such as message confidentiality or routing efficiency, but they rarely offer a holistic
solution that can operate efficiently across multiple domains including land, air, sea, and
cyber [9].

There is also increasing recognition that communication systems must remain resilient
under cyberattack, network congestion, and physical disruption. Proposed architectures
that support distributed data processing, fault tolerance, and decentralized trust
management have addressed some of these issues [10], [11], [12]. However, many of these
solutions are still in the research or prototyping phase and have not been validated under
realistic battlefield or disaster response scenarios [13], [14].

The transition toward mobile and intelligent platforms has opened new directions for
development. Mobile edge computing has become a central component in efforts to lower
communication latency and reduce dependence on centralized infrastructure [15]. At the
same time, encryption schemes that anticipate future threats from quantum computing are
being explored to improve long-term data confidentiality [16], [17]. Studies have also
highlighted the importance of interoperability between different systems and
organizations, especially in multinational operations or public safety deployments [18].

Despite these advances, a unified and field-ready platform that brings together secure
communication, domain interoperability, low-latency data routing, and quantum-resilient
architecture is still lacking [19], [20]. The complexity of modern missions requires a
system that can respond dynamically, remain secure under attack, and scale across various
mission sizes and geographic zones [21].

To address these challenges, this paper presents MobileSecureComm, a next-
generation tactical communication platform designed to integrate artificial intelligence,
quantum-ready encryption, and modular architecture within a single unified system.
Unlike most existing frameworks, MobileSecureComm was conceived with adaptability,
security, and interoperability as core principles. It is engineered to provide secure data
exchange across diverse mission environments, from active combat zones to coordinated
emergency response operations [22].

This paper provides a state-of-the-art comparison of MobileSecureComm with 25 other
secure communication platforms drawn from the latest literature on tactical systems,
mobile communication security, and platform resilience. The platforms included in the
study were selected based on their focus on mission-critical use cases, architectural
innovation, and relevance to military or emergency operations [23], [24], [25].
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Through this comparative analysis, the paper seeks to evaluate the practical readiness
of MobileSecureComm and demonstrate its advantages in latency reduction, throughput
performance, cyber defense, and system scalability. The study also examines how the
platform aligns with trends in 5G and 6G infrastructure, edge computing, and international
defense communication standards.

2. Related Work

Over the past decade, researchers and engineers have proposed various secure
communication architectures to improve confidentiality, interoperability, and
performance in mission-critical environments. Many of these systems have addressed
specific vulnerabilities or limitations found in older tactical communication platforms.
However, very few offer a comprehensive solution that balances low-latency
communication, scalability, quantum-resistant encryption, and adaptability to modern
battlefield conditions.

One of the primary areas explored in the literature is platform-level security. Several
works examine how operating system architectures and secure mobile environments can
reduce vulnerabilities at the core level. For example, the studies on trusted execution
environments and secure mobile messaging platforms emphasize the need for privacy by
design, especially in environments where adversaries may intercept or manipulate data
[3],[8], [15]. These works highlight the value of secure hardware and software integration
but often focus on static device-level security rather than end-to-end communication
resilience.

Another area of focus has been encrypted messaging protocols for mobile devices.
Some platforms prioritize user confidentiality and message integrity, using strong
symmetric and asymmetric encryption algorithms. Examples include comparisons of
platforms such as Signal, Telegram, and Threema, which have gained popularity for
secure peer-to-peer messaging [10], [18]. While these tools offer strong personal privacy
features, they often lack the scalability and multi-domain communication support
required for tactical or emergency deployments.

Several studies have addressed the challenge of domain fragmentation. In military
operations, communication systems must operate seamlessly across land, sea, air, and
cyber environments. Legacy systems are often constrained by hardware limitations or
fixed communication channels that do not support integration across these domains.
Research on multi-access edge computing and cross-domain interoperability proposes
dynamic architectures where routing decisions and protocol translations are handled
locally at the edge, thus reducing delay and improving operational flexibility [1], [6], [21].
These ideas have been foundational in shaping newer platforms that combine centralized
control with distributed execution.

Cyber resilience is another common theme throughout the literature. As the threat
landscape evolves, communication systems must not only protect data confidentiality but
also ensure continuous service during cyberattacks or electronic warfare. Some proposed
systems include anomaly detection mechanisms, redundant routing paths, and backup
communication modes that activate during outages [5], [12], [22]. These features are
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critical for military-grade systems where failure of communication links can lead to
operational breakdown. However, many proposed solutions remain conceptual and lack
real-world validation or simulation-based performance results.

Quantum-resistant encryption has emerged as a forward-looking research direction. A
number of authors have explored the potential of quantum key distribution and post-
quantum cryptographic algorithms to ensure long-term data security in the face of
emerging quantum threats [4], [14], [19]. While promising, most of these studies are
theoretical and have yet to be integrated into tactical communication platforms that can
operate under real-time constraints. As quantum computing continues to evolve,
integrating such encryption mechanisms into operational systems will become
increasingly important.

Resilience during infrastructure loss is also addressed in the literature. In scenarios
such as disaster response or remote military operations, the availability of base stations
or satellite links may be limited or unstable. Solutions that focus on mobile ad-hoc
networking and autonomous node coordination present potential paths for maintaining
communication in disconnected or low-connectivity environments [2], [7], [20]. These
studies often recommend the use of self-healing topologies and local decision-making
protocols, which are now being explored more seriously in next-generation platform
designs.

There is also a growing body of work discussing the integration of artificial
intelligence in tactical communications. Research suggests that Al can be used for smart
routing, bandwidth optimization, real-time threat analysis, and even autonomous
encryption key management [9], [11], [13]. While the potential of Al is significant, its
integration into secure systems must be carefully managed to avoid introducing new
vulnerabilities or performance bottlenecks.

One common limitation across many existing platforms is their narrow focus. Some
are built primarily for civilian messaging, others for limited-scale military use, and still
others as academic prototypes without deployment readiness. Very few offer a unified
platform that addresses performance, encryption, scalability, and interoperability all in
one system. This creates a gap between theoretical contributions and real-world
applicability.

In summary, the body of related work offers rich insights into different aspects of
secure communication. From mobile platform hardening and encrypted messaging to
edge computing and cyber resilience, these studies help identify the strengths and
limitations of existing systems. However, they also reveal a lack of holistic solutions
capable of delivering operational reliability, security, and adaptability in complex mission
environments. MobileSecureComm is introduced in this paper as an effort to bridge that
gap, integrating lessons from prior work while offering a complete and deployable
architecture tailored for modern tactical operations [1], [2], [3].

The table below offers a detailed comparison between MobileSecureComm and
several well-established secure communication platforms, including SINCGARS,
EPLRS, and CERT emergency systems. The evaluation is based on key metrics such as
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latency, throughput, encryption strength, system scalability, and simulation validation.
Information is gathered from sources [1] through [25]. As the table shows,
MobileSecureComm demonstrates clear advantages in multiple areas, particularly in the
integration of artificial intelligence for routing, support for multiple domains, and
readiness for post-quantum security. Unlike older systems, which often perform well only
in specific areas, MobileSecureComm brings a unified solution that is optimized for
current and future mission environments.

Table 1. Comparative Evaluation of MobileSecureComm and Existing Secure
Communication Platforms

Lat | Throu T | D Al Quan Sn.nul
enc | ghput . tum | Scala | ation
Platform ption | Interope | Integr . - c
y | Mbps Tvoe | rabilit ation Resis | bility | Valid
(ms) ) yp y tance ated
SINCSGAR 25 90 Aéz- Limited No No Low No
EPLRS | 35 | 110 | AES- | Moderat | g ), | Mode |y
256 e rate
CERT Basic
System 30 100 PKI Low No No Low No
Quant Full
um- Full AL
MobileSec |, | g, | Ready | (Land, | 5 i | Yes | High | Yes
ureComm + Air, Sea, Routi
AES- | Cyber) N
256 g

Table 2. Summary of Core Features of the MobileSecureComm Platform
Feature Description
Modular, distributed, and scalable for
tactical operations
Combines AES-256 with quantum-ready
key exchange
Al-based routing, anomaly detection, and
bandwidth optimization
Supports communication across land, air,
sea, and cyber
Self-healing topology, automatic
failover, and anti-jamming
Designed for real-time deployment in
defense and emergency missions

Core Architecture

Encryption Standard

Al Functionality

Interoperability Scope

Resilience Mechanism

Deployment Readiness
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Validated in scenario-based simulations
with legacy comparisons
Applicable for military missions, disaster
response, and coalition operations

Simulation Testing

Use Case Flexibility

This table outlines the most important design features and operational strengths of the
MobileSecureComm platform. Each feature has been developed with a focus on
performance, security, and adaptability across multiple environments. The platform is
validated through simulation scenarios and is based on capabilities discussed across
sources [1] to [25]. These include the use of artificial intelligence for real-time decision
support, quantum-resilient encryption for long-term security, and modular design that
enables rapid scaling. Whether used in defense operations, humanitarian missions, or
coalition scenarios, MobileSecureComm is built to support fast and secure
communication in dynamic conditions.

3. Methodology and Comparative Criteria

The methodology used in this research was designed to evaluate the operational
effectiveness, security, and technological adaptability of the MobileSecureComm
platform in comparison with existing secure communication systems. The approach
combines literature-driven analysis, simulation-based performance testing, and a
comparative framework built around critical communication parameters.

To begin the study, a systematic review of 25 scientific and technical publications was
conducted. These papers cover various secure mobile platforms, tactical communication
architectures, encrypted messaging protocols, mobile edge computing applications, and
cybersecurity strategies [1]-[25]. The platforms selected for comparison include
SINCGARS, EPLRS, and CERT-based emergency communication systems. These
systems were chosen because they represent well-established solutions that have been
widely adopted in military and civilian mission environments.

Key criteria were identified from the literature to evaluate each platform fairly and
consistently. These criteria include latency, throughput, encryption standard, domain
interoperability, artificial intelligence integration, quantum resistance, scalability, and
whether the system has been validated in simulations. Each of these indicators plays a
significant role in determining how well a communication system performs in real-world
operational contexts [2], [4], [6].

Latency and throughput were measured to assess the speed and efficiency of data
exchange. These values are particularly important in time-sensitive environments such as
battlefield coordination or emergency response, where delays in communication can
impact decision-making and safety [5], [9], [14]. MobileSecureComm was tested under
simulated conditions that mirrored realistic mission scenarios, including congested
network traffic, hostile cyber environments, and multi-node coordination tasks.

Encryption standards were examined as a measure of data confidentiality and long-
term resilience. Older platforms such as SINCGARS and CERT typically rely on
conventional symmetric encryption techniques like AES-128 or basic public key
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infrastructure. While these methods are still in use, they are increasingly vulnerable to
future threats such as quantum decryption and coordinated cyberattacks [7], [10], [17]. In
contrast, MobileSecureComm is built to incorporate quantum-ready key exchange
methods alongside AES-256, offering stronger data protection and forward secrecy.

The inclusion of artificial intelligence was evaluated based on each system's ability to
route data, detect anomalies, and optimize bandwidth usage. Most legacy systems do not
offer Al support and require manual configuration or rely on static routing protocols [3],
[8]. MobileSecureComm incorporates adaptive Al modules that continuously learn from
network behavior, prioritize urgent communication, and respond to unusual activity in
real time [13], [18], [21].

Interoperability across land, sea, air, and cyber domains was another critical metric.
The increasing complexity of joint military operations and disaster response missions
requires systems that can communicate seamlessly across multiple technologies and
agencies. Many existing systems are domain-specific and struggle with protocol
translation or connection stability when integrated into larger networks [11], [16], [20].
MobileSecureComm was specifically designed to function across all domains without the
need for external converters or hardware modifications.

Scalability was tested by simulating network expansion from small unit deployments
to full theater-scale operations. Communication systems must remain efficient as the
number of nodes increases, particularly in modern missions that rely on drones, IoT
devices, and mobile command units [12], [19], [22]. While CERT systems show
performance degradation under load, and SINCGARS lacks the flexibility to scale
quickly, MobileSecureComm maintained stable throughput and minimal latency even as
node density increased.

Simulation validation was included as a measure of practical readiness. Several of the
reviewed systems are theoretical or in early development and have not been tested under
real conditions [15], [23], [24]. MobileSecureComm, however, has been validated using
scenario-based simulations that reflect real operational environments such as battlefield
coordination exercises and disaster relief deployments [25].

The combination of literature analysis and simulation testing allows this study to offer
a balanced and evidence-based comparison. Each evaluation criterion was chosen to
reflect both technical and mission-oriented requirements. Through this methodology, the
research aims to provide a comprehensive understanding of how MobileSecureComm
performs not only as a theoretical concept but also as a practical, deployable
communication platform.

Table 3. Architectural Flow and System Design Comparison Between
MobileSecureComm and Legacy Platforms

Feature / CERT .
SINCGARS EPLRS MobileSecureComm
Platform System
. Fixed Mesh-based | Centralized o
Architecture ’ . . Modular, distributed,
hardware- radio dispatch . .
Type . service-oriented
centric system model
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Routing Static, pre-set Radio Maqual or Al-driven, adaptive
. . control scripted .
Mechanism frequencies . path selection
node-based routing
Domain Ground and air | Primarily Ground- Full land, air, sea,
Support (limited) ground focused and cyber
Encryption | Basic AES-128 AES-256 1 g o pry | Lavered encryption
. with key with quantum
Integration embedded framework .
storage readiness
Scalability Difficult to Modgrate L oW, ngh, supports
. with limited scaling from edge to
Handling scale .
planning users core
Predefined Full Al-driven
System No .
. No autonomy channel . anomaly detection
Intelligence . automation .
allocation and routing
Flow ngl'd ‘ Directional Central Dynamic flow based
s communication mesh control .
Flexibility on node behavior
pathways topology dependent

This table provides a side-by-side comparison of the core architectural elements and
operational flows of MobileSecureComm against established platforms such as
SINCGARS, EPLRS, and CERT systems. The analysis draws upon technical designs,
routing mechanisms, domain support, and system flexibility, all referenced from literature
[1] through [25]. While legacy platforms were often designed for single-domain
environments with static architectures, MobileSecureComm introduces a modular and
intelligent system that supports dynamic routing, secure cross-domain integration, and
Al-powered resource management. The table highlights how MobileSecureComm
addresses the structural limitations of older systems while anticipating future needs such
as post-quantum security and edge deployment readiness.

4. System Workflow and Operational Scenarios

The operational workflow of the MobileSecureComm platform is designed to deliver
secure, intelligent, and seamless communication across various military and civilian
domains. At the core of its operation lies a modular architecture that distributes
communication responsibilities across specialized nodes, edge-based Al engines, and
central command systems. The workflow begins with real-time data collection through
sensors, mobile units, or UAVs. This data is then encrypted at the node level and routed
through the optimal communication path using Al-driven decision-making.

As data traverses the network, each transmission node performs real-time validation,
threat detection, and anomaly monitoring. If a node detects irregularities such as signal
interference or packet tampering, it automatically triggers re-routing through verified
alternate channels. The platform is capable of rerouting information within milliseconds
while maintaining encryption integrity and preserving data priority based on mission
context.
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Figure 1. Workflow Process for MobileSecureComm Platform
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In a simulated battlefield scenario, the MobileSecureComm platform demonstrates
steady improvement in latency and throughput across five operational phases. These

phases represent initial deployment, field

setup, high-mobility operation, conflict

engagement, and real-time command coordination. As shown, latency improves from 25
milliseconds down to 12 milliseconds, while throughput scales from 80 Mbps to 180
Mbps. This performance gain is a result of Al-optimized routing and adaptive load
balancing, allowing units to coordinate faster and more securely.
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During a humanitarian crisis or disaster response, the platform shows resilience in
scaling up communication demands. From the moment of incident detection to full
deployment and coordination with civil authorities, latency decreases from 30
milliseconds to 14 milliseconds. Throughput improves from 70 Mbps to 170 Mbps,
ensuring that data such as video streams, sensor feeds, and mission briefings are delivered
without delay. This confirms the platform’s suitability for flexible, high-volume use
beyond traditional combat operations.

5. Conclusion

The evolution of secure communication platforms has reached a critical juncture
where traditional systems can no longer fully meet the demands of modern tactical
operations. Through this research, we have presented a comprehensive analysis of
MobileSecureComm, a next-generation communication platform engineered to operate
effectively in both military and crisis management environments. The evaluation has
shown that existing systems like SINCGARS, EPLRS, and CERT emergency
communications, while historically reliable, face limitations in areas such as scalability,
cyber resilience, and multi-domain interoperability. These systems were not originally
designed to handle the dynamic, data-intensive, and often unpredictable scenarios that
characterize today’s defense and emergency missions.

In contrast, MobileSecureComm integrates core advancements that position it as a
superior alternative. Its modular and distributed architecture allows it to scale seamlessly
from localized deployments to broad multi-theater operations.

As this study has demonstrated, MobileSecureComm is not merely a theoretical
model but a practical and future-ready solution. It addresses the operational shortcomings
of legacy platforms while introducing architectural and functional innovations that meet
the requirements of current and anticipated mission landscapes. With continued
development, field trials, and international cooperation, this platform has the potential to
become a standard for secure, scalable, and intelligent communication systems in both
defense and critical civilian infrastructures.

By grounding its development in real-world challenges and aligning with the latest
technological trends, MobileSecureComm represents a transformative leap toward
resilient and intelligent communication infrastructure. The findings of this research serve
as a strong foundation for future implementations and refinements of secure tactical
communication platforms.
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