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1. Introduction

Modern tactical satellite communications (SATCOM) systems provide the operational backbone for
military command, control, intelligence sharing, and mission coordination across distributed
operational theaters. These architectures enable resilient communication between command
headquarters, deployed ground forces, naval assets, airborne platforms, and space-based
infrastructure.

This document presents a systems-level overview of tactical satellite communications architecture,
with emphasis on SATCOM operations, secure communications, tactical network infrastructure,
command and control systems, space situational awareness, and defense network architecture.

e SATCOM operational structures

e Tactical network integration

e Secure communications workflows

e Command and control systems

e Space situational awareness frameworks
e Ground station and relay infrastructure

e Tactical radio interoperability

e Defense network resiliency

Area | Operational Purpose Primary Output Assurance Control |

SATCOM Operations Beyond-_hpe-of—&ght Theater-wld(_a Link monitoring and
connectivity communications redundancy

Secure Protected tactical data Key control and

Communications exchange Encrypted data routing

Mission planning and | Operational
tasking synchronization

access policy

Command and Control C2 workflow validation

2. SATCOM Operational Environment

Tactical SATCOM systems operate across highly dynamic and contested environments.
Communication pathways must remain available during cyber attacks, electromagnetic interference,
infrastructure degradation, mobility constraints, and distributed combat operations.

¢ Maintaining beyond-line-of-sight (BLOS) communications
e Enabling distributed command and control

e Supporting coalition interoperability

e Preserving encrypted tactical data links

e Providing resilient communications redundancy

e Supporting mobile expeditionary operations
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2.1 Operational Architecture Overview
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Figure 2-1. Tactical SATCOM operational architecture showing command headquarters, mobile communications,
microwave relay stations, vehicle terminals, and satellite ground infrastructure.

Space Segment

Operational Purpose
Satellite relay and
orbital
communications

Primary Output

BLOS data exchange

Assurance Control

Link availability
monitoring

Ground Segment

Signal acquisition and

Gateway operations

Terminal and RF

routing calibration
. Forward-deployed Mobile command Mesh fallback and
Tactical Edge o
connectivity access redundancy

Tactical Satellite Communications Systems Architecture | Distribution: UNCLASSIFIED




b Durand Porter

3. Tactical Communications Network Architecture

Tactical communications architectures integrate terrestrial, airborne, maritime, and orbital systems

into a unified operational framework. The architecture must support multiple transport paths, secure

IP routes, mission traffic prioritization, and rapid failover between tactical links.

3.1 Multi-Domain Network Transport
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Figure 3-1. Tactical communications transport architecture connecting commercial cloud access points, DOD gateways,
naval platforms, coalition assets, and expeditionary nodes.
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Policy-controlled data
flow

Access control and
QoS
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4. Space Command and Control (C2) Systems
Space C2 systems coordinate mission planning, satellite tasking, operational monitoring, sensor

requests, and communications synchronization. These workflows connect tactical action, space
situational awareness applications, data repositories, and sensor tasking mechanisms.

4.1 Space Command and Control Architecture

Figure 2: Space Command and Control (C2) Program Planned Construct
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Figure 4-1. Space Command and Control construct showing mission planning, space situational awareness applications,
data repository integration, sensor requests, and tasking pathways.

e Satellite resource allocation

e Communications scheduling

e ISR prioritization

¢ Frequency assignment

e Orbital asset synchronization

e Operational monitoring and health status

5. Secure Communications and Encryption Framework
Secure communications are fundamental to tactical SATCOM systems. The security architecture

must preserve confidentiality, authentication, integrity, anti-jamming resilience, and cyber defense
across both space and terrestrial communications pathways.
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Area

Encryption

| Operational Purpose
Protect tactical data in
transit

Primary Output
Encrypted link
sessions

Assurance Control |
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access controls

Authentication

Validate users and
devices

Trusted session
establishment

Identity and certificate
checks

Spectrum Protection

Mitigate interference
and jamming

Adaptive link behavior

Monitoring and
alternate routing

¢ End-to-end encryption
e Secure key distribution
e Tactical authentication protocols
o Classified network segmentation
e Frequency hopping and adaptive waveform selection

6. Ground Segment Infrastructure

Ground segment systems form the operational bridge between orbital assets and deployed tactical
forces. These systems include antenna sites, satellite ground terminals, RF processors, encryption
devices, routers, power systems, and network management tools.

Area | Operational Purpose Primary Output Assurance Control |

Ground Terminals Acqu!re gnd maintain Stable RF connectivity Slgr_lal verification
satellite links testing

Network Management Monitor link and node Operational visibility Event logging and
status response

Power and Site Support continuous Physical infrastructure | Preventive

Systems operations readiness maintenance

7. Tactical Network Routing and Failover Architecture
Operational continuity depends on resilient routing and automated failover mechanisms. Tactical

networks require alternate routing, dynamic frequency management, automated path switching, and
reliable fallback across SATCOM, terrestrial, microwave, and tactical radio pathways.
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7.1 Network Failover and Routing Architecture

_RE-ENGINEERINGTHENETWORK

FROM THIS: Anantiquated network system that had 35 devices used to support millions of
e-mails a day got an extreme makeover thanks to improved technology and a
dedicated team of experts. The new system has seven devices that not only
supports current requirements, but can also expand to meet new demands.
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Figure 7-1. Network modernization and failover concept comparing older distributed routing complexity with a consolidated
and resilient environment.
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8. Situational Space Awareness Integration

Space Situational Awareness (SSA) systems provide operational visibility into space-domain
activities that may affect communications operations. SSA supports mission continuity planning,
communications rerouting, threat detection, asset prioritization, and tactical decision-making.

e Orbital traffic monitoring

e Satellite positioning

e Collision risk awareness

e Threat tracking

e Space weather effects

e Sensor and commercial data integration

9. Tactical Radio and Coalition Network Interoperability

Coalition operations require integrated tactical radio interoperability across joint and allied forces.
Communications systems must support software-defined radios, vehicle-mounted systems,
handheld tactical radios, airborne relays, and cross-domain information exchange.

Area Operational Purpose Primary Output Assurance Control |

Tactical Radios Edge user Voice and data Interoperability testing
communications exchange

Coalition Gateways Cross-dpmaln partner S.hared operational Access policy controls
connectivity picture

Air/Ground Links Platform-to-force Joint mission Link quality monitoring
coordination synchronization

10. Cybersecurity and Defensive Network Operations

Modern tactical SATCOM architectures require continuous cybersecurity monitoring and defensive
operations. Defensive teams support threat detection, intrusion monitoring, access control, incident
response, and network hardening across space-ground communications infrastructure.

e Signal spoofing detection

e Electronic warfare monitoring
e Denial-of-service response

¢ Network segmentation

e Security event correlation
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¢ Incident response workflows

11. Maintenance and Operational Sustainment

Long-term operational effectiveness depends on structured sustainment and maintenance
frameworks. Sustainment documentation includes operational procedures, recovery SOPs,
maintenance guides, routing architectures, and Space C2 operating procedures.

e SATCOM Operations Manual

e Tactical Communications Recovery SOP
e Ground Station Maintenance Guide

e Secure Data Routing Architecture

e Space C2 Operations Procedures

e Tactical Network Failover Procedures

Area | Operational Purpose Primary Output Assurance Control |

Preventive Avoid operational Validated system Inspection and

Maintenance degradation baseline calibration schedule

Corrective Restore degraded Recovered Fault isolation

Maintenance services communications path | procedure

Configuration Control Pres.erve approved Traceable changes Revision and approval
architecture workflow

12. Conclusion

Tactical Satellite Communications Systems Architecture represents a critical component of modern
defense infrastructure. These systems enable secure, resilient, and globally distributed operational
coordination across air, land, sea, cyber, and space domains.

As defense operations continue evolving toward distributed and multi-domain environments, tactical
SATCOM systems will remain foundational to mission success, coalition coordination, mission
assurance, and high-availability communications.
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