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In today’s connected landscape, designing wireless networks with precision is essential to enable
seamless communication, enhance productivity, and ensure scalability across a range of industries.
From corporate offices to vast warehouses and outdoor installations, selecting the right type of
access point (AP) and antenna configuration is key to achieving reliable, high-performance Wi-Fi.
This article explores foundational best practices and industry standards in Wi-Fi design, focusing on
tailored AP solutions that address specific operational needs.

1. Understanding Access Point Types and Applications
Indoor Omni-Directional (Internal Antenna) APs: These APs are typically used in
office spaces, hotels, and educational facilities. Designed to distribute the signal evenly in
all directions, they work well in open spaces with low to medium-density traffic. With built-
in antennas, they offer a clean, minimalist look and easy setup, making them ideal for
areas where aesthetics and simplicity are priorities.
External Antenna APs: External antenna APs are best suited to complex layouts, such
as warehouses or manufacturing floors. Offering flexible antenna configurations, they
enable targeted signal coverage along aisles or between racks. This customization is
crucial for spaces that house handheld scanners, AMR robotics, or other wireless
equipment, where maintaining connectivity in narrow pathways is essential.
Outdoor APs: Rugged and weather-resistant, outdoor APs deliver extended coverage in
open-air settings, such as logistics hubs, outdoor campuses, and event spaces. Paired with
directional antennas, they provide focused, long-range coverage, keeping devices
connected even across large, outdoor areas.

2. Designing Wireless Networks for Large Warehouses and
Industrial Spaces
Warehouses with high ceilings (10-15 meters) and dense racking (8-12 meters) require specific
strategies for effective wireless design:

AP Placement: Position APs along aisles and high-traffic zones for consistent coverage.
External antenna APs, paired with directional antennas, focus the signal where it’s
needed, minimizing interference with neighboring aisles.
Antenna Selection: High-gain directional antennas extend range and increase RSSI,
which is essential for supporting handheld devices, scanners, printers, and voice-picking
hardware. MIMO and beamforming capabilities further improve connectivity for high-
demand devices by ensuring stable signals even in challenging environments with heavy
equipment and metal racking.
LCMI (Least Common Most Important) Device Design: When designing, focus on the
most critical devices, typically those with lower power or single-stream Wi-Fi capability,
like legacy handheld scanners. Meeting the needs of these “least common, most
important” devices establishes a strong foundation for reliable, consistent performance.

3. Technical Standards and Performance Indicators



Throughput and SNR (Signal-to-Noise Ratio): In dense deployments, high throughput
is crucial for smooth data transfer. A strong SNR, maintained by reducing environmental
noise and choosing the right antennas, ensures efficient communication. Warehouses can
present additional challenges with noise from machinery and metal structures, making
this a particularly critical factor.
RSSI and Antenna Gain: Strong signal strength (RSSI) is essential for device
functionality in dense environments. Selecting APs with flexible power settings and high-
gain antennas can help signals penetrate racking for better reach and performance,
especially when antennas can focus both horizontally and vertically.
Channel Planning and DFS (Dynamic Frequency Selection): Carefully planned
channels minimize interference. In environments with many devices, using DFS channels
in the 5 GHz band can reduce congestion while providing additional options. Testing
devices for compatibility with DFS channels ensures seamless connectivity and smooth
roaming.

4. Industry Standards and Best Practices
Adhering to IEEE standards (such as 802.11ax for Wi-Fi 6) and meeting regulatory guidelines helps
optimize performance and maintain compliance. Conducting site surveys validates design
assumptions and enables adjustments before deployment. These surveys collect data on signal
strength, interference, and AP placement precision, offering real-time insights and adjustments
where necessary.

Final Thoughts
A well-planned wireless design delivers consistent coverage, minimizes interference, and supports
a range of devices across industries. By selecting the right AP types and applying standards-based
practices, organizations can achieve resilience and peak network performance.
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