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Introduction

Wireless networking has become an integral part of modern communication, powering everything from 

smartphones to IoT devices. To understand how data travels over the air, network analysts rely on packet capture 

tools like Wireshark. Among the many labs and tutorials available, the Wireshark Lab 802.11 v6.0 Solutionstands

out for its comprehensive approach to capturing, analyzing, and troubleshooting 802.11 wireless traffic. Whether

you are a student building a lab for a networking course, a security professional assessing Wi-Fi security, or a

hobbyist experimenting with wireless protocols, this guide will walk you through every step of setting up and

mastering the 802.11 lab with Wireshark version 6.0.

Understanding Wireshark Lab 802.11 v6.0 Solution

What Is Wireshark?

Wireshark is an open �source network protocol analyzer that captures packets in real time and displays them in a

human �readable format. Its powerful filtering, decoding, and visualization capabilities make it the industry standard

for troubleshooting, forensic analysis, and educational purposes.

Why 802.11 Matters

The 802.11 family of standards defines how wireless local area networks (WLANs) operate. From legacy 802.11b

to the latest 802.11ax (Wi �Fi 6), each iteration introduces new modulation schemes, security protocols, and

performance enhancements. Analyzing 802.11 traffic is essential for diagnosing connectivity issues, verifying

compliance with security policies, and detecting malicious activity such as rogue access points or packet injection.

Version 6.0 Highlights

Wireshark 6.0 brings significant improvements for wireless analysis: enhanced 802.11 frame decoding, better

support for WPA3, new display filters for beacon and probe frames, and a streamlined user interface that reduces

the learning curve for newcomers. The lab solution we present leverages these features to give you a cutting �edge

experience.

Setting Up Your Lab Environment

Hardware Requirements

•  At least one computer with a compatible wireless network adapter that supports monitor mode (e.g., Alfa 

AWUS036NHA, TP �Link TL �WN722N).

•  Optional: A second machine to act as an access point or client.

•  USB cable for power delivery to adapters if needed.

Software Installation

1.  Download the latest Wireshark 6.0 installer from the official website and run it on your primary machine.

2.  Install the Npcap driver during setup. Ensure you select the option to enable “Support raw 802.11 traffic” and 

“Allow raw 802.11 traffic capture.”

3.  For Linux labs, install Wireshark via your package manager (e.g., sudo apt install wireshark) and add your 



user to the wireshark group.

Configuring Virtual Machines

Using virtual machines (VMs) can isolate your lab environment and simplify configuration. Popular choices include

VMware Workstation, VirtualBox, and Hyper-V. When setting up a VM:

•  Attach a USB Wi-Fi adapter to the host and forward it to the VM.

•  Ensure the VM’s network adapter is set to “Bridged” or “Host �only” depending on your topology.

Network Topology Diagram

Below is a simple topology that covers most lab scenarios:

•  Host machine running Wireshark (monitor mode).

•  Access Point (AP) broadcasting SSIDs.

•  Client device (laptop or smartphone) connecting to the AP.

•  Optional: A rogue AP for security testing.

Capturing 802.11 Traffic

Selecting the Right Interface

Open Wireshark and locate the interface that corresponds to your USB Wi-Fi adapter. In Windows, it will appear as

“Npcap Adapter.” In Linux, it will be something like wlan0 or ath0. Make sure the adapter is set to monitor mode;

otherwise, you will only see data frames destined for the host.

Enabling Monitor Mode

On Windows, Npcap handles monitor mode automatically when the “Support raw 802.11 traffic” option is enabled.

On Linux, you can use airmon-ng start wlan0 to put the interface into monitor mode and rename it to mon0.

Capturing WPA2 and WPA3 Frames

Once in monitor mode, start a capture session. Wireshark will display frames from all nearby networks. To focus on

a specific SSID, use the display filter:

wlan.ssid == "YourNetworkSSID"

For WPA2 or WPA3 handshakes, filter on the authentication frames:

wlan.fc.type_subtype == 0x12

These filters help isolate the handshake packets, which are crucial for security analysis.

Filtering Techniques

Wireshark’s powerful display filters allow you to narrow down traffic efficiently:

•  Beacon Frames: wlan.fc.type_subtype == 0x08

•  Probe Requests: wlan.fc.type_subtype == 0x40

•  Probe Responses: wlan.fc.type_subtype == 0x50

•  Data Frames: wlan.fc.type_subtype &gt;= 0x20

Analyzing Captured Packets

Decoding 802.11 Frames

Wireshark automatically decodes 802.11 frames into their constituent fields: Frame Control, Duration, Addresses,

Sequence Control, QoS Control, and Frame Body. Each field provides insight into the packet’s purpose, such as



whether it is a management, control, or data frame.

Identifying Beacon Frames

Beacon frames broadcast essential network information: SSID, supported rates, channel number, and security

capabilities. By examining the Information Elements section, you can confirm whether WPA2 or WPA3 is enabled,

identify the RADIUS server for enterprise networks, or spot hidden SSIDs.

Handshake Analysis

When a client connects to an AP, it performs a four �way handshake. Wireshark displays each stage as a separate

frame. Look for the following indicators:

•  Stage 1: Authentication request from client.

•  Stage 2: Authentication response from AP.

•  Stage 3: Data frame containing the PMKID.

•  Stage 4: Data frame confirming the handshake.

Incomplete handshakes often signal connectivity problems or attempts to capture credentials for offline cracking.

Data Packet Inspection

Once the handshake is complete, you can analyze encrypted data frames. Wireshark can decrypt traffic if you

provide the pre �shared key (PSK) or capture the full handshake and use the wireshark -k option to perform

decryption automatically.

Common Issues and Troubleshooting

No Traffic Captured

If Wireshark shows no packets, verify that:

•  The adapter is truly in monitor mode.

•  You have selected the correct interface.

•  There are active networks within range.

•  Driver permissions are correctly set (especially on Linux).

Incomplete Handshakes

Missing handshake frames can result from:

•  Client roaming between channels.

•  AP using WMM or QoS features that obscure handshake packets.

•  Interference from other wireless devices.

Driver Compatibility

Some Wi �Fi adapters lack robust monitor mode support. If you encounter driver issues, consider switching to a

proven adapter like the Alfa AWUS036NHA, which has a long history of stable performance with Wireshark.

Advanced Lab Techniques

Using Tshark for Automation

Tshark is the command �line counterpart to Wireshark. It’s ideal for scripted captures or integrating with other tools:

tshark -i mon0 -w capture.pcap -f "wlan[0] &gt; 0x08"

This command captures only beacon frames on interface mon0 and writes them to capture.pcap.



Integrating with Kali Linux

For security testing, combine Wireshark with Kali tools like aircrack-ng. Capture a handshake with airodump-ng and

then analyze it in Wireshark. This workflow is invaluable for penetration testers needing to validate the strength of

WPA2/WPA3 implementations.

Exporting to CSV for Reporting

After analysis, you might need to share findings with non �technical stakeholders. Wireshark allows exporting

selected packets to CSV:

•  Select packets.

•  Choose File !’ Export Specified Packets….
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