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In our increasingly connected world, Wi-Fi is now a crucial part of nearly every industry, driving
communication and efficiency across devices and systems. Building a reliable, high-performing Wi-
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Fi network isn't just about plugging in access points—it takes careful planning and a solid
understanding of best practices. Let’s explore some key strategies to help you get the most out of
your network and keep it running at peak performance.

1. Optimize TX Power Range
The first step to optimizing your Wi-Fi network is setting the right TX (transmit) power range. It’s
essential to align this with the transmitting capabilities of your client devices. Generally, a range
between 11-17 dBm works well, as it balances power without introducing interference.
Overpowering your network can lead to excess noise and interference, while underpowering can
leave coverage gaps. Make sure your minimum and maximum TX power are fine-tuned for the
specific environment.

2. Configure Appropriate Data Rates
Disabling low data rates (such as 6 Mbps) and supporting higher rates (12 or 24 Mbps) reduces
management overhead and improves overall network performance. Low data rates can lead to
congestion and slowdowns, especially in environments with many devices. By configuring your
network to support only higher rates, you allow it to focus on delivering faster and more efficient
service, keeping things running smoothly even during peak usage times.

3. Select the Right Channel Widths
Channel widths are key to Wi-Fi performance. A 20 MHz channel width is usually the ideal balance
across 2.4 GHz, 5 GHz, and 6 GHz bands, but this can vary depending on your region and specific
deployment environment. Wider channels might seem tempting for more throughput, but they can
also introduce co-channel interference, especially in congested areas. Make sure to tailor your
channel widths to the unique characteristics of your environment, avoiding unnecessary
interference while maximizing throughput.

4. Plan Your Channels Wisely
Whether you use dynamic or static channel allocation, your goal is to avoid interference from
neighboring Wi-Fi networks. Dynamic channel planning through RRM (Radio Resource
Management) is often ideal for office environments, while static channels might be better for
controlled spaces like warehouses. Be mindful of DFS (Dynamic Frequency Selection) channels, as
they can cause interruptions in environments sensitive to disruptions, like voice-over-Wi-Fi
deployments.

5. Keep Roaming at Layer 2
For seamless device roaming, it’s crucial to keep everything at Layer 2. This means avoiding Layer
3 roaming, which can slow down DHCP processes and disrupt user experience. Ensuring your
devices roam within the same Layer 2 domain allows for faster, smoother transitions between
access points, a must for environments with a high number of mobile devices or autonomous
systems.



6. Roaming Configuration for Fast Transition
Fast roaming is essential in modern Wi-Fi environments, especially those with high mobility needs.
Configuring 802.11k and 802.11r ensures devices can quickly identify and transition to the best
access point available. Use 802.11k across all SSIDs to enable better access point selection and
leverage 802.11r for 802.1X SSIDs to optimize handoff times and improve overall roaming
efficiency.

When to Redesign Your Wi-Fi Network
As with any technology, your Wi-Fi network needs periodic evaluation and redesign to stay ahead
of changing demands. Here are some clear signs that it's time to revisit your design:

1. Your Wi-Fi is Getting Old – Outdated Wi-Fi hardware and configurations may not meet
modern security or performance standards, resulting in degraded performance.

2. Your Wi-Fi is Very Slow – If you’re struggling with slow connections due to an increase
in devices or more demanding applications, it’s time to upgrade.

3. Environmental Changes – New physical barriers like walls, racks, or even a change in
the number of devices in a space can affect signal strength and coverage, requiring a
redesign.

4. Changing Requirements – What worked for basic data connections a few years ago may
no longer be enough for today’s bandwidth-heavy voice and video applications.

5. Transitioning to Wireless – If you’ve gone wireless and most users are now relying on
Wi-Fi instead of wired connections, your network likely needs an overhaul to handle the
added load.

RF Requirements: Ensuring Network Health
Maintaining a healthy network requires keeping an eye on key RF (radio frequency) metrics,
especially signal-to-noise ratio (SNR) and co-channel interference (CCI). To ensure optimal
coverage, aim for:

Primary coverage of at least -67 dBm.
Secondary coverage at similar levels to ensure seamless device roaming.
An SNR of at least 25 dB for a stable connection.
Minimized co-channel interference (especially in the 2.4 GHz band) to avoid congestion.

Environmental Considerations and Interference
In certain environments—like warehouses or industrial settings—the physical layout can
significantly affect Wi-Fi performance. Elements such as exposed metal ductwork, high ceilings, or
large machinery can disrupt signal propagation. One solution is to lower access points to avoid
interference caused by these obstructions.

Additionally, non-Wi-Fi interference from devices like cameras, microwaves, and other sensors can
degrade performance. While you can’t control every source of interference, understanding these



factors and designing around them is critical to maintaining a stable network.

Clean Channel Assessment: Listen Before You Talk
Wi-Fi networks rely on carrier sense multiple access with collision avoidance (CSMA/CA) to function.
Essentially, devices must "listen" before they "talk" to ensure no one else is transmitting on the
same channel. A proper clean channel assessment identifies sources of interference and ensures
that your network is not affected by devices on the same frequency, providing a clearer
communication path for all clients.

Accurate Wi-Fi Surveys: The Foundation of Success
Performing a detailed Wi-Fi site survey before deployment is critical for achieving the best results.
Using professional tools like Ekahau Sidekick 2 for RF analysis ensures that every aspect of your
environment is considered, from signal strength to interference sources. Walking both sides of
walls and across key attenuation areas allows for precise access point placement and more reliable
coverage.

Conclusion
Designing an efficient Wi-Fi network requires attention to detail, from optimizing TX power and
channel widths to managing environmental factors and interference. Regularly assessing and
redesigning your network ensures you stay ahead of changing requirements, providing a reliable
and high-performance solution for all users. Follow these best practices to build a network that can
handle the demands of today—and tomorrow.
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