Microsegmentation and NDR:
A Dual-Layer Defense for Cyber Attack Prevention and Detection

Executive Summary

Modern cyber-attacks increasingly bypass perimeter defenses and move laterally within
networks, making traditional security controls insufficient, especially in complex IT/OT
environments.

Microsegmentation and Network Detection and Response (NDR) are not competing
technologies, but complementary layers. Microsegmentation acts as a preventive
control by enforcing least-privilege access and blocking lateral movement, while NDR
provides continuous, behaviour-based detection of threats that evade preventive
measures.

This paper argues that both microsegmentation and NDR are required to build a resilient,
Zero Trust-aligned security posture. Microsegmentation reduces the attack surface and
limits the blast radius of breaches, while NDR detects sophisticated, low-and-slow
attacks, insider threats, and compromised credentials that may otherwise go unnoticed.

In OT/ICS environments, where many devices cannot run endpoint agents, this dual-layer
approach is critical for protecting critical infrastructure and industrial processes.
Organizations should treat microsegmentation and NDR as foundational pillars of their
cyber defense strategy, integrated with identity, SIEM/SOC, and incident response
workflows to achieve faster detection, containment, and recovery from cyber-attacks.

Key Findings

1. Microsegmentation is a preventive control, not a detection tool
= |t enforces least privilege at the network level, isolating workloads and
services into fine-grained security zones.
= |n OT/ICS environments, it prevents lateral movement of ransomware and
unauthorized access to critical systems like PLCs and SCADA servers.

2. NDRs essential for detecting evasive threats
= NDR uses behavioral analytics and machine learning to detect anomalies
in east-west and north-south traffic, including encrypted flows.
= |t excels at identifying low-and-slow attacks, insider threats, and
compromised credentials that bypass signature-based defenses.



3. Neither is sufficient alone; both are required
= Microsegmentation alone cannot detect insider threats or anomalous
behavior on allowed paths.
= NDR alone cannot block traffic or enforce access control; it relies on a
segmented network to limit blast radius and improve detection accuracy.

4. Together, they enable a Zero Trust architecture
= Microsegmentation enforces “never trust, always verify” at the network
layer by restricting communication to only what is necessary.
= NDR supports continuous verification by monitoring behavior and
detecting deviations from normal baselines.

5. Integration reduces attack surface and improves incident response
= Microsegmentation policies can be refined using NDR insights (e.g.,
identifying legitimate communication paths).
= NDR alerts can trigger automated microsegmentation actions (e.g.,
dynamic isolation of compromised segments), reducing mean time to
respond (MTTR).

6. OT/ICS environments benefit most from this dual approach
= Many OT devices are unpatched and lack host-based security, making
network-level controls like microsegmentation critical.
= NDR provides visibility into OT protocols (Modbus, DNPS3, etc.) and can
detect protocol-level anomalies that indicate compromise.

7. Practical implementation requires careful planning
= Success depends on accurate asset inventory, clear security zones, and
phased rollout starting with critical systems.
=  Policies must be continuously tuned, and teams must be trained to
operate both microsegmentation and NDR in a coordinated manner.

Attack Scenarios Where Both Are Needed

= Ransomware: microsegmentation limits spread; NDR detects encryption
patterns and C2.
= Supply-chain _compromise: microsegmentation restricts lateral

movement; NDR spots anomalous behavior from a compromised vendor
system.

= |nsider threat: microsegmentation enforces least privilege; NDR detects
unusual data access or transfers.



Practical Integration Architecture

High-Level Architecture
= |T/OT network with microsegmentation (zones, policies) and NDR (traffic
monitoring, analytics, SOC).
= Placement of microsegmentation controls (firewalls, SDN, host agents)
and NDR sensors (TAPs, SPAN, inline/agentless).

Policy and Workflow Integration
= Using NDR insights to refine microsegmentation policies (e.g., identifying
legitimate communication paths).
= Automating response: NDR alerts trigger dynamic microsegmentation
rules (isolation/quarantine).
= |ntegration with IAM, SIEM, SOAR, and ticketing systems.

OT/ICS Specific Considerations
= Microsegmentation design for OT zones (control, engineering, DMZ, IT).
= NDR tuning for OT protocols and operational baselines.
= High availability, low latency, and change management in OT
environments.

Implementation Guidelines

1.Planning Phase
= Assetinventory and criticality assessment (IT and OT).
= Defining security zones and communication requirements.
= Risk assessment and threat modelling (e.g., MITRE ATT&CK for OT).

2.Design Phase
=  Microsegmentation policy model (security groups, tags, rules).
= NDR deployment model (agentless vs. agent-based, sensor placement).
= Data sources and retention requirements (flow, packet, logs).

3.Deployment and Operations
= Phased rollout: start with critical OT/IT systems.
= Continuous monitoring, tuning, and policy optimization.
= Incident response playbooks that combine NDR alerts and
microsegmentation actions.




