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In today's digital landscape, securing network infrastructure is more vital than ever. One of the most
effective ways to enhance security is by implementing SSH key-based authentication for managing
your PfSense firewall. Unlike traditional password-based logins, SSH key pairs provide a robust,
encrypted method for authenticating users, significantly reducing the risk of brute-force attacks and
unauthorized access. In this comprehensive guide, we will walk you through the process of
configuring PfSense to use SSH key pairs for system access, ensuring your network remains
protected while maintaining ease of management.

Understanding SSH Key Authentication and Its
Benefits

What Is SSH Key Authentication?
Secure Shell (SSH) key authentication is a method of logging into a remote server or device using
cryptographic key pairs instead of passwords. It involves a pair of keys:
- Public Key: Stored on the server (in this case, PfSense).
- Private Key: Held securely by the client (your administrator’s machine).

When an SSH connection is initiated, the server challenges the client, which must prove possession
of the private key to authenticate successfully. This process ensures a highly secure and
passwordless login experience.

Advantages of Using SSH Key Pairs
- Enhanced Security: Keys are difficult to compromise compared to passwords.
- Convenience: No need to remember complex passwords; use of key agents can enable seamless
login.
- Automation: Facilitates automated scripts and processes without exposing passwords.
- Auditability: Easier to control and revoke access by managing key permissions.

Prerequisites for Configuring SSH Key Authentication



on PfSense
Before proceeding, ensure you have:
- Administrative access to the PfSense web interface.
- A client machine (Linux, Windows, or macOS) with SSH key pair generated.
- Basic knowledge of SSH and key management.

Note: It’s recommended to use a strong, unique passphrase for your private key for added security.

Generating SSH Key Pairs

On Linux/macOS
1. Open a terminal.
2. Generate a new SSH key pair with the command:
```bash
ssh-keygen -t rsa -b 4096 -C "your_email@example.com"
```
3. Follow prompts to specify file location and passphrase.
4. Your public key will typically be saved as `~/.ssh/id_rsa.pub`, and private key as `~/.ssh/id_rsa`.

On Windows
- Use tools like PuTTYgen:
1. Download and install PuTTYgen.
2. Launch PuTTYgen and select RSA with a key size of 4096 bits.
3. Click Generate and move your mouse randomly to generate entropy.
4. Save the public and private keys, and copy the public key content for later use.

Important: Never share your private key; keep it secure.

Configuring PfSense to Accept SSH Public Keys

Step 1: Enable SSH Access on PfSense
1. Log in to the PfSense web interface.
2. Navigate to System > Advanced.
3. Under the Admin Access tab, locate the Secure Shell section.
4. Check Enable Secure Shell.
5. (Optional) Change the SSH port if necessary (default is 22).
6. Save changes.



Step 2: Add Your Public Key to PfSense
1. Go to System > User Manager.
2. Select the user account you want to configure or create a new user.
3. Click Edit on the user account.
4. Under the Authorized SSH Keys section, paste your public key:
```plaintext
ssh-rsa AAAAB3NzaC1yc2E... user@hostname
```
5. Save the user configuration.

Tip: If managing multiple users, repeat this process for each user, adding their respective public
keys.

Testing SSH Key Authentication

Once the public key is added:
1. Open a terminal or SSH client.
2. Initiate an SSH connection:
```bash
ssh -i /path/to/private_key user@pfSense_IP
```
3. If configured correctly, you should connect without being prompted for a password, or only for the
key passphrase if set.

Troubleshooting Tips:
- Ensure the private key permissions are secure:
```bash
chmod 600 /path/to/private_key
```
- Verify the public key is correctly formatted and pasted.

Security Best Practices When Using SSH Keys on
PfSense

- Use Strong Passphrases: Protect your private keys with robust passphrases.
- Limit SSH Access: Restrict SSH access to specific IP addresses via firewall rules.
- Disable Password Authentication: To enforce key-based login, disable password authentication in
System > Advanced > Secure Shell.
- Regularly Rotate Keys: Periodically update and revoke old or compromised keys.
- Monitor SSH Access: Keep logs of SSH login attempts via Status > System Logs.



Additional Tips for Managing SSH Access on PfSense

- Use Key Agents: Tools like `ssh-agent` or Pageant can manage your private keys securely and
simplify login.
- Implement Two-Factor Authentication: Combine SSH keys with additional authentication methods
for layered security.
- Automate Key Deployment: Use configuration management tools (e.g., Ansible, Puppet) for large
environments.

Conclusion

Configuring PfSense to use SSH key pairs for system access is a crucial step in strengthening your
network security posture. By replacing traditional passwords with cryptographic keys, you reduce
vulnerabilities, streamline management, and ensure only authorized personnel can access your
firewall. Proper implementation, combined with adherence to security best practices, will safeguard
your network infrastructure against evolving threats.

Remember, security is an ongoing process. Regularly review access permissions, rotate keys, and
stay informed about the latest security updates for PfSense and associated tools to maintain a
resilient network environment.

Frequently Asked Questions

How can I configure pfSense to use SSH key pairs for secure
system access?
To configure pfSense with SSH key pairs, navigate to System > Advanced > Secure Shell, enable
SSH, and upload your public key under the 'Authorized SSH Keys' section. Ensure that 'Password
Authentication' is disabled for enhanced security.

What are the benefits of using SSH key pairs over passwords
in pfSense?
Using SSH key pairs provides stronger security through cryptographic authentication, reduces the
risk of password brute-force attacks, and allows for easier management of access permissions
without sharing passwords.

How do I generate SSH key pairs for pfSense access?
You can generate SSH key pairs using tools like ssh-keygen on Linux or macOS, or PuTTYgen on
Windows. After generating, upload the public key to pfSense's SSH settings and keep the private key
secure on your client device.



Can I use SSH key pairs for administrative access to pfSense's
web GUI?
No, SSH key pairs are used for command-line access via SSH. The web GUI typically relies on
username and password authentication, though multi-factor authentication can be configured for
added security.

What security best practices should I follow when configuring
SSH keys on pfSense?
Use strong, unique SSH key pairs, disable password authentication, restrict SSH access to trusted IP
addresses, regularly rotate keys, and ensure your private keys are stored securely.

Is it possible to restrict SSH key access to specific users or
groups on pfSense?
pfSense's SSH configuration primarily manages access at the system level. You can restrict SSH
access by configuring user accounts and permissions, and by setting appropriate firewall rules to
limit who can connect via SSH.

How do I troubleshoot SSH key authentication issues on
pfSense?
Check that your public key is correctly uploaded, verify permissions on the authorized_keys file,
ensure the SSH service is running, and review logs for authentication errors. Also, confirm that your
private key matches the public key uploaded.

Can I automate user management and key distribution on
pfSense?
pfSense does not natively support automated key management; however, integration with external
authentication systems like RADIUS or LDAP can help manage user access. For SSH keys, manual
uploads are typically required.

How does access control complement SSH key-based
authentication in pfSense?
Access control policies, including firewall rules and user permissions, work alongside SSH key
authentication to ensure only authorized users can access pfSense remotely, providing multiple
layers of security.

Additional Resources
Configuring PfSense To Use SSH Key Pairs For System Access: Access Control Is A Critical
Component Of Information Security



---

Introduction

In the realm of network security, controlling access to critical infrastructure is paramount. PfSense,
a widely used open-source firewall and router platform, offers a robust set of features to secure
network environments. One of the most effective methods to enhance security is implementing SSH
key-based authentication for system access. Unlike password-based authentication, SSH key pairs
provide a more secure, scalable, and manageable method to authenticate users, reducing risks
associated with password theft, brute-force attacks, and credential compromise.

This comprehensive guide delves into the process of configuring PfSense to utilize SSH key pairs,
illustrating why access control is a vital component of overall information security, and providing
practical, step-by-step instructions coupled with best practices.

---

Understanding the Importance of Access Control in
Information Security

Access control forms the foundation of a secure network environment. It ensures that only
authorized users can access sensitive systems, data, or network segments, thereby preventing
unauthorized access, data leaks, and potential breaches.

Why is access control critical?

- Protection of Confidential Data: Ensures sensitive information remains private and secure.
- Preventing Unauthorized Actions: Limits the potential for malicious activities or accidental
misconfigurations.
- Audit and Compliance: Facilitates tracking user activities, fulfilling regulatory requirements.
- Reducing Attack Surface: Minimizes vulnerabilities that could be exploited by attackers.

In the context of PfSense, securing administrative access via SSH with key pairs significantly
enhances the security posture of your network infrastructure.

---

Basics of SSH Key-Based Authentication

Before diving into configuration, understanding the core concepts of SSH key pairs is essential.

What are SSH key pairs?

- Public Key: The key you share with systems you want to access.



- Private Key: Kept secret by the user, used to authenticate against the public key.

How does it work?

1. You generate an SSH key pair on your client machine.
2. The public key is uploaded to the server (PfSense in this case).
3. When you connect, your client uses the private key to authenticate.
4. The server verifies the private key against the stored public key.
5. Successful verification grants access without transmitting passwords over the network.

Advantages over password authentication:

- Strong cryptographic security.
- Eliminates the need to remember or transmit passwords.
- Easier to manage in large environments via key management.
- Facilitates automation and scripting.

---

Prerequisites and Preparations

Prior to configuring PfSense for SSH key authentication, ensure you have:

- Administrative access to your PfSense device.
- An SSH client capable of generating key pairs (e.g., OpenSSH, PuTTY).
- Basic familiarity with command-line operations.
- A secure method to transfer the public key to your PfSense device.

---

Generating SSH Key Pairs

The process begins with creating a secure key pair on your client machine.

Using OpenSSH (Linux, macOS, Windows 10+)

1. Open a terminal or command prompt.
2. Run the command:

```bash
ssh-keygen -t rsa -b 4096 -C "your_email@example.com"
```

- `-t rsa`: Specifies RSA algorithm.
- `-b 4096`: Sets key size to 4096 bits for stronger security.
- `-C`: Adds a comment for identification.



3. When prompted, specify a filename or accept the default (`~/.ssh/id_rsa`).
4. Choose a strong passphrase for added security, or leave blank for no passphrase (not
recommended).

Using PuTTY (Windows)

1. Download and open PuTTYgen.
2. Select RSA, set the number of bits to 4096.
3. Click "Generate" and move your mouse as instructed.
4. Save the private key securely.
5. Copy the public key from the text box for later use.

---

Uploading the Public Key to PfSense

Once you have your public key, you need to add it to PfSense's authorized keys.

Accessing PfSense via SSH (Password-Based)

1. Enable SSH access on PfSense:

- Navigate to System > Advanced > Admin Access.
- Check “Enable Secure Shell”.
- Optionally, limit SSH access to specific IPs.
- Save changes.

2. Connect via SSH using your password.

Adding the Public Key

1. Log in to your PfSense via SSH or console.
2. Switch to the root or admin user.
3. Navigate to the SSH authorized keys file:

```bash
mkdir -p /home/admin/.ssh
nano /home/admin/.ssh/authorized_keys
```

4. Paste your public key into this file. The key should be in the format:

```
ssh-rsa AAAAB3NzaC1yc2E... user@hostname
```

5. Save and exit.

Setting Correct Permissions



```bash
chown -R admin:admin /home/admin/.ssh
chmod 700 /home/admin/.ssh
chmod 600 /home/admin/.ssh/authorized_keys
```

Proper permissions are crucial for SSH security.

---

Configuring SSH on PfSense for Key-Based
Authentication

PfSense’s embedded SSH server can be configured to prioritize key authentication.

Verifying SSH Settings

1. Log into the PfSense WebGUI.
2. Navigate to System > Advanced > Admin Access.
3. Ensure “Secure Shell” is enabled.
4. Check the SSH port (default 22) and adjust if necessary.
5. Enable “Allow Password Authentication” if you want to keep password fallback, or disable it for
strict key-only access.
6. Save changes.

Enforcing Key-Based Authentication Only

For maximum security:

- Disable Password Authentication:

```bash
nano /etc/ssh/sshd_config
```

- Find the line:

```
PasswordAuthentication yes
```

- Change to:

```
PasswordAuthentication no
```

- Save and restart SSH:



```bash
/etc/rc.d/sshd restart
```

This ensures only SSH keys are accepted, significantly reducing attack vectors.

---

Testing and Validation

After configuration:

1. Use your SSH client to connect:

```bash
ssh -i /path/to/private_key admin@your.pfsense.ip
```

2. Confirm successful login without password prompt if password authentication is disabled.
3. Verify that your key-based login works as expected.
4. Test from different clients or networks to ensure access consistency.

---

Best Practices for SSH Key Management in PfSense

Proper key management enhances security and simplifies administration.

- Use Strong Keys: RSA 4096-bit or Ed25519 keys.
- Limit Access: Only add keys for authorized users.
- Regularly Rotate Keys: Replace or revoke old or compromised keys.
- Backup Private Keys Securely: Store in encrypted vaults.
- Disable Password Authentication: To enforce key-only access.
- Audit SSH Access: Periodically review authorized keys and access logs.

---

Additional Security Enhancements

Beyond key-based authentication, consider implementing:

- Two-Factor Authentication (2FA): Add an extra layer of security.
- Firewall Rules for SSH: Restrict access to trusted IPs.
- Fail2Ban or Intrusion Detection: Monitor for suspicious login attempts.



- Regular Updates: Keep PfSense and SSH components current.

---

Conclusion

Configuring PfSense to use SSH key pairs for system access is a vital step toward strengthening
your network’s security posture. By replacing or supplementing password-based authentication with
cryptographic keys, you substantially reduce the risk of unauthorized access, credential theft, and
brute-force attacks. Proper key management, combined with strict SSH configurations and access
controls, ensures that your PfSense device remains resilient against evolving threats.

Remember, access control is a critical component of overall information security. Implementing
robust SSH key authentication not only safeguards your network infrastructure but also aligns with
best practices for secure system administration. Regular reviews, updates, and adherence to
security principles will help maintain a secure, reliable, and manageable network environment.

---
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