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Wireless Security

Protecting Wi-Fi networks and the devices that connect to them over the air.

§ Executive Summary

Wireless security protects Wi-Fi networks and their traffic, which travel through the air and can
be intercepted by anyone in range. It relies on strong encryption standards such as WPAS3,
careful access point configuration, and awareness of attacks like rogue access points and evil
twins. Because the signal cannot be physically contained, wireless demands disciplined
controls.

§ What It s

Wireless security is the practice of protecting Wi-Fi networks, the access points that broadcast
them, and the traffic that flows between devices and those access points. Unlike wired
networks, where an attacker generally needs physical access to a cable, wireless signals radiate
through walls and into public space, so anyone within range can attempt to listen or connect.
The primary defense is encryption of the wireless link, governed by standards that have evolved
over time. The current standard, WPAS3, improves on the earlier WPA2, and both are far stronger
than the long-broken WEP that should no longer be used. Wireless security also covers
authentication, network segmentation, and detecting unauthorized access points.

§ Why It Matters

Because wireless signals cannot be contained to a building, the network perimeter effectively
extends into the parking lot and neighboring spaces. Weak or outdated wireless encryption lets
attackers capture traffic or crack the network key from a distance, and a poorly secured guest
or office network can become an easy entrance to internal systems. Attackers also stand up fake
access points to trick users into connecting, then intercept everything those users do. As
offices, homes, and public spaces rely on Wi-Fi for critical work, getting wireless security right
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protects both data in transit and access to the broader network. It is a practical concern for
nearly every organization.

§ How It Works

A Wi-Fi client and access point establish a secure connection through authentication and
encryption. In a personal network the client proves it knows a shared passphrase, while in an
enterprise network each user authenticates individually against a central directory, which is
stronger and easier to manage. Once authenticated, traffic between the device and the access
point is encrypted so that others in range cannot read it. WPA3 strengthens this by making
offline password-guessing far harder and by improving protection on open networks. Beyond
encryption, sound wireless security separates guest traffic from internal networks, hides or
controls management interfaces, monitors the airspace for rogue and unauthorized access
points, and keeps access point firmware patched.

§ Architecture Diagram

[ Client discovers the wireless network ] ->

( Client authenticates by passphrase or individual credentials ) ->

'

The link is encrypted with WPA3 or WPA2 J ->

.
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Encrypted traffic flows to the access point ] ->
\
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Guest and internal traffic are kept separate ) ->
\

( Airspace is monitored for rogue access points )

A client authenticates to an access point, the link is encrypted, and monitoring watches the airspace for
rogue devices.

§ Visual Workflow



[ Deploy access points with a current encryption standard, preferably WPA3. ] -

{ Choose personal mode with a strong passphrase or enterprise mode with individual logins. J

-> ( Separate guest and internal wireless onto isolated networks. J >

( Disable outdated protocols and secure the access point management interface. J ->

[ Monitor the airspace for rogue and unauthorized access points. ] ->

[ Keep access point firmware patched and review configurations regularly. }

Common Attacks

Evil twin access points that impersonate a legitimate network to intercept traffic
Rogue access points connected to the internal network without authorization
Capturing the wireless handshake to attempt offline password cracking
Deauthentication attacks that knock clients off to force reconnection

Eavesdropping on traffic over open or weakly encrypted networks

Common Mistakes

® Using outdated or broken encryption such as WEP or an old WPA mode
® Choosing a weak, guessable Wi-Fi passphrase

® Running guest and internal devices on the same flat wireless network

® |eaving default administrator credentials on access points

® Never scanning for rogue or unauthorized access points

} Best Practices

® Use WPA3 where supported, and WPA2 with a strong passphrase otherwise

® Prefer enterprise authentication with individual credentials over a shared key



® |solate guest wireless from internal networks with segmentation
® Change default credentials and secure access point management interfaces

® Monitor the airspace for rogue access points and patch firmware promptly

§ Quick Checklist

Encryption is set to WPA3, or WPA2 with a strong passphrase at minimum
WEP and other broken protocols are fully disabled

Guest wireless is isolated from internal networks

Access point default credentials have been changed

The airspace is monitored for rogue access points and firmware is current

# Recommended Tools

Wireless access point with WPA3 Wireless intrusion detection

Provides current-standard encryption for Monitors the airspace for rogue and evil
the Wi-Fi link twin access points

Enterprise authentication server Wireless site survey tool
Authenticates each user individually for Maps coverage and detects unexpected
enterprise Wi-Fi signals

§ Industry Standards

IEEE 802.11 IEEE 802.1X
The family of standards that defines Wi-Fi Port-based network access control used
operation by enterprise Wi-Fi

NIST SP 800-153
Guidelines for securing wireless local area
networks



B Career Relevance

Wireless security is a practical responsibility for network security engineers and security
engineers, who configure access points, enforce encryption, and hunt for rogue devices. SOC
analysts investigate suspicious wireless activity, and the concepts appear regularly in security
certifications and interviews. Because Wi-Fi is nearly universal, this knowledge is broadly useful
across the roles that Al-Governance-Jobs.com serves.

§ Interview Questions

® How does WPA3 improve on WPA2, and why should WEP never be used?

® What is an evil twin access point, and how do you defend against it?

e What is the difference between personal and enterprise Wi-Fi authentication?
e Why should guest wireless be isolated from the internal network?

® How would you detect a rogue access point on your network?

J Related Certifications

[ CompTIA Security+ J[ CompTIA Network+ J[ Certified Wireless Security Professional (CWSP) J

§ Further Reading

® NIST SP 800-153: Guidelines for Securing Wireless LANs
® CISA: Securing Wireless Networks

® |EEE 802.11 Standards

§ Key Takeaways

e Wireless traffic travels through the air, so anyone in range can attempt to intercept it.
e Use WPA3 where possible, WPA2 with a strong passphrase otherwise, and never WEP.
® Enterprise authentication with individual logins is stronger than a shared key.

® |solate guest wireless and watch for rogue and evil twin access points.

® Change default credentials and keep access point firmware patched.


https://csrc.nist.gov/pubs/sp/800/153/final
https://www.cisa.gov/news-events/news/securing-wireless-networks
https://www.ieee.org/

§ FAQ

» Is WPA3 much better than WPA2?

» What is an evil twin attack?

» Why is a strong Wi-Fi passphrase important?

§ Related Careers

RELATED ROLES

Network Security Engineer

Security Engineer Soc Analyst

CURRENT OPENINGS

Live roles are on the job board.

Browse all jobs

SUGGESTED LEARNING PATH

Ground the basics with CS-001 Cybersecurity
Study this sheet: Wireless Security

Go deeper: The OSI Model

Go deeper: Firewalls

Validate it: work toward CompTIA Security+

Find the role: browse current openings
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RELATED CERTIFICATIONS
CompTIA Security+
CompTIA Network+

Certified Wireless Security Professional
(CWSP)

GUIDES & SALARY

Career guides Role roadmaps

Salary data Career tools
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RELATED SHEETS

CS-040 The OSI Model CS-043 Firewalls CS-045 VPNs

CS-047 Intrusion Detection Systems (IDS) CS-001 Cybersecurity
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