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Serianu Advisory on Cyber Threat Landscape for Satellite Communication

Assessing Risks and Mitigation Strategies in the Global Satellite Internet Communication

Threat Scenario: Cyber Attacks on Global Satellite Internet Infrastructure

Satellite Internet communication has emerged as an indispensable component for the modern digital
landscape, promising to extend connectivity to even the most remote corner of the globe.

However, the proliferation of satellite infrastructure also brings to the forefront a myriad of cybersecurity
challenges, as these networks are increasingly vital for critical communication and data exchange.

Unlike traditional terrestrial networks, satellite communications are susceptible to interception, jamming
or spoofing making them much more vulnerable to exploitation. Additionally, the sheer complexity and
scale of satellite constellations pose a challenge for effective threat detection and mitigation.

Threat Targets:

Government Entities — National Security agencies and military organizations, which rely on
satellite communications for strategic operations. Interception of these communications may
lead to catastrophic consequences for the nation.

Critical Infrastructure — Utilities, transportation and emergency services that depend on
satellite communications for operational integrity. This may lead to interference or
manipulation of affected services and entities.

Commercial Enterprises — Businesses that utilize satellite internet for logistics, operations or
global communications. Interference of such communication may lead to unfair competitive
advantage and disclosure of sensitive information

Non- Governmental Organizations (NGOs) — NGOs operating in remote areas that depend
on satellite internet for communication and coordination of humanitarian efforts. This may
also lead to manipulation of data and an unfair competitive advantage.



Immeg’;ﬁa&l:re; '
\ SERIANU 2
Engoge | Educate | Empawer
R\ LI
e Data Transmission Networks — Targeting of ground stations and data centers that manage

the transmission and processing of satellite data to perform cyber-attacks like DDoS and
other cyber attacks.

Threat Actors:

Threat Actors may include state-sponsored entities, cyber-criminal organizations or even lone local
hackers motivated by financial gain, espionage or ideological purposes.

Specific Threats and Attack Vectors Targeting Satellite Internet Communications

o DDoS Attacks — Targeting of Satellite infrastructure with an overload of traffic causing service
disruptions and rendering network inaccessible to legitimate users.

e Spoofing — Spoofing attacks involving manipulating satellite signals to deceive user terminals or
ground stations. Attackers may impersonate legitimate satellites or ground stations leading to
unauthorized access, data manipulation or interception.

e Signal Interception — Malicious actors may intercept and eavesdrop on satellite communications,
compromising the confidentiality and privacy of transmitted data. Intercepted data could be
exploited for espionage, surveillance or other nefarious purposes.

e Jamming — Jamming attacks involve transmitting interference signals to disrupt satellite
communications. By overpowering legitimate signals, attackers can degrade connectivity, disrupt
operations or render services unavailable for targeted regions.

e Cyber Espionage — State-sponsored actors or cybercriminal groups may engage in cyber
espionage activities targeting specific satellite providers/ground-stations to gather intelligence,
steal proprietary information or gain strategic advantages in geopolitical conflicts.

e Cyber Warfare — In the event of cyber conflict or military confrontation, satellite networks could
become targets for cyber warfare operations aimed at disrupting critical infrastructure,
destabilizing communications or impairing military capabilities.

e Supply Chain Vulnerabilities — Attacks on hardware or software components of satellite systems.

Risk Impact of Cyber Threats on Satellite Operations and users

e Service Disruptions — Distributed Denial of Service (DDoS) attacks, jamming or signal
interference could lead to disruption of operations leading to service outages and connectivity
issues for users.

¢ Data Compromise — Spoofing or signal interception attacks could compromise the
confidentiality and integrity of data transmitted over satellite networks.

e Financial Losses — Service disruptions, reputational damage, or regulatory penalties resulting
from cyber-attacks could lead to significant financial losses for satellite providers or its users.

e National Security Implications - Disruption to critical infrastructure, emergency
communications or military operations could jeopardize national security interests and
compromise strategic capabilities.
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e Regulatory and Compliance Breaches — A successful attack would lead to exposure of sensitive

data violating data protection regulations. Organizations may therefore face legal penalties, loss
of trust and reputational damage.

Threat Indicators:

e Unusual Network Traffic — Significant spikes in inbound or outbound traffic that deviate from
normal traffic patterns coupled with traffic To or From suspicious IP addresses.

e Signal Interference — Reports of jamming or unusual disruptions in satellite signals, which
may indicate an intentional attack.

e Unexpected System Changes — Unexpected modifications to configuration documents or
system files on ground stations or user related satellite infrastructure.

e Unusual location login attempts — Unusual login attempts from unusual/unfamiliar locations
suggesting credential theft.

e Anomalous User Behavior — Employees accessing data or systems they do not typically
interact with or unusual patterns of data retrieval.

e Frequent Service Interruptions — Recurrent issues with connectivity that cannot be
attributed to maintenance or environmental factors.

e Changes in Data Integrity — Unexpected alterations in transmitted or received data, which
may suggest tampering or interception.

Mitigation Strategies

1. Technical Mitigation strategies
e Encryption Mechanisms — Robust Encryption mechanisms is essential to protect data
transmitted within satellite internet networks. End-to-end encryption should be
maintained to ensure that data is encrypted throughout its transmission, safeguarding it
from interception or tampering by malicious actors.

e Authentication Mechanisms — Deploying strong authentication mechanisms to verify
users and devices accessing satellite internet networks by applying Multi-factor
mechanisms like passwords, biometrics, token-based authentication to act as an
additional layer of security in preventing unauthorized access to the network.

e Intrusion Detection Systems (IDS) - Implementing Intrusion Detection Systems (IDS) to
enable real-time monitoring and detection of suspicious activities or unauthorized
attempts within the satellite internet network. IDS can detect anomalies in network
traffic, unusual patterns of behavior or known attack signatures allowing security teams
to respond promptly to potential security incidents and mitigate risks before they
escalate.

e Secure Network Architecture — Segmenting of network infrastructure, enforcing least
privilege principal access controls, network firewalls to prevent unauthorized network
access and lateral movement by attackers.
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e Continuous Monitoring and Incidents Response — Enable proactive detection and
response to cybersecurity threats in real time through Security Operations Centers
(SOCs) equipped with advanced security analytics tools to monitor network traffic,
detect anomalies and respond to security incidents promptly.

Implementing Incident response plans and conducting regular security drills to ensure
that security teams are well prepared to handle cybersecurity incidents effectively.

2. Policy and Regulatory Measures
e Cybersecurity policies and Standards — Developing and enforcing cybersecurity policies
and standards tailored to satellite internet networks is essential to ensure consistent
security practices across the industry.
These policies should outline requirements for encryption, access control, data
protection and incident response, aligning with best practice and regulatory
requirements.

e Regulatory Frameworks — Establishing regulatory frameworks specific to satellite
internet networks to help enforce compliance with cybersecurity standards and
guidelines.

Regulatory bodies can mandate security requirements, conduct audits and enforce
penalties for non-compliance incentivizing satellite internet providers to prioritize
cybersecurity and invest in security measures proactively.

e International Collaboration and Information Sharing — Sharing threat intelligence, best
practices and lessons learned enhances situational awareness and strengthens defenses
against evolving cyber threats in satellite internet networks.

e Employee Training and Awareness — Investing in employee training and awareness
programs is pivotal in fostering a cybersecurity-conscious culture within the
organization.

Educating employees about common cyber threats, phishing scams and best practices
for securing their devices and data mitigates the risk of insider threats and human error.

e Regular Security Audits and Vulnerability Assessments
Regular Vulnerability Assessments, Penetration Testing and Code reviews will help
identify and remediate potential security weaknesses within satellite internet networks
before they can be exploited by malicious actors.
Leveraging automated vulnerability assessment tools facilitates continuous monitoring
of network vulnerabilities and ensures timely remediation of security vulnerabilities and

gaps.

Conclusion

Satellite internet networks encounter a diverse array of cybersecurity threats, ranging from DDoS attacks
to signal interception, posing risks to communication system reliability and integrity. The implementation
of robust encryption, authentication, intrusion detection, and incident response mechanisms emerge as
crucial in mitigating these risks. Technical, policy, and regulatory measures are deemed essential to
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bolster the resilience of satellite infrastructure against evolving cyber threats. Moreover, analysis of

historical cyber incidents provides valuable insights into potential vulnerabilities and mitigation
strategies for satellite internet networks.

We encourage recipients who are unsure of their security posture regarding satellite infrastructure
security, unsure of their technical capabilities in implement the above recommendations and/or identify
malicious activity or use of tools or techniques that seem malicious to contact us on the following:

Helpdesk +254(0)716137017, Cybercrime hotline +254 771949475, email: Info@serianu.com.



