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Manufacturing environments aren’t just challenging, they’'re unforgiving. You’'re dealing with
reflective surfaces, noisy RF, limited mounting, and client devices that are far from ideal and now
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we’re bringing Wi-Fi 7 into that mix, which adds new tools, but also new risks if things aren’t done
right.

This post covers what’'s worked for me when designing and troubleshooting Wi-Fi in demanding
environments, especially those with automation, moving machinery and high client density. I'll also
touch on what causes wireless issues before the install even begins and how to avoid those
mistakes in the first place.

What Makes These Environments So Difficult?

Factory and industrial deployments push wireless harder than most environments.

Here’s why:

Lots of moving metal : machines, forklifts, AMRs, AGVs, all introduce signal variability.
RF reflectivity : steel racks and tooling bounce signals, creating multipath headaches.
Limited mounting : not every location allows clean, line-of-sight placement.

Poor client radios : budget handhelds or legacy devices often can't handle modern
roaming or security properly.

Overlay networks : private LTE or Zigbee sharing the airspace adds more noise.

It’s not just about getting a signal out there, it's about managing that RF space properly.

Wi-Fi 7 Adds Power and Complexity

Wi-Fi 7 gives us some strong new capabilities: Multi-Link Operation, wider channels, 4K QAM, and 6
GHz spectrum. But they’re only effective if the whole design supports them.

In manufacturing, | don’t recommend starting with 320 MHz channels or relying on MLO until
you've validated client compatibility. Stick to clean 20 or 40 MHz channel plans unless you have
room and separation to go wider, especially in the 6 GHz band.

Don’t Skip the Fundamentals

Most wireless problems don’t start with the RF. They start with cable runs over 100 metres, poor
PoE delivery, wrong VLAN assignments, or forgotten DHCP scopes.

Before even mounting an access point, check the basics:

e Cables tested and PoE budgets confirmed

DHCP, VLANSs, gateway, and DNS all reachable

Port types (access or trunk) correctly set

Cat6A or better cabling for Wi-Fi 7 (POE++ up to 51W)

APs mounted correctly with orientation and antenna alignment done right



Once live, document everything, AP MACs, locations, IPs, switch ports. You'll thank yourself later
during troubleshooting.

Best Practices That Actually Work

Here’s what I've seen make the biggest difference in industrial wireless deployments:

1. Directional Antennas Over Omnis

You get better isolation, less reflection pickup, and stronger signal-to-noise if you use the right
directional antenna. | aim to place these high and mount to structural steel, get above moving
machinery and give clients a clear shot.

2. Don’'t Assume Your Clients Are Smart

A lot of warehouse or manufacturing gear is still running 2.4 GHz only, can’t do WPA3, and barely
roams properly. | usually split out SSIDs based on capability, legacy devices get their own network.
Newer 6 GHz devices get their own clean space.

3. Validate Roaming and Coverage Yourself

| don’t rely on controller stats alone. Walk the site. Test roaming. Ping gateways and DNS. Check
MCS rates and retry counts. Use tools or just a CLI, whatever gives you visibility into real-world
behaviour.

4. Keep SSIDs to a Minimum

Each SSID adds management overhead. If you’ve got 6 or more SSIDs, you're likely wasting
airtime. | aim for 3-4 maximum - one per authentication method is a good rule of thumb.

5. Avoid Overlapping Channels

This applies especially in 2.4 and 5 GHz. Co-channel and adjacent channel contention will kill your
airtime. Stick to clean channel plans, avoid auto-bonding, and turn off any automatic width
adjustment settings.

Common Pitfalls to Avoid

o Auto RF with wide ranges : can lead to high transmit power and overlapping cells. |
prefer tightly controlled static or bounded dynamic values.

e DFS channels in critical areas : you don’t want APs disappearing mid-shift.

e Band steering without validation : some clients get stuck or take ages to connect.

e Captive portals on production networks : introduces delays and friction that don’t
belong in critical infrastructure.



Troubleshooting Before It's Broken

Troubleshooting shouldn’t start after an outage.

Here's my go-to client checklist during commissioning:

Sees all expected SSIDs

Authenticates and gets an IP

Can ping the default gateway and DNS

Can resolve domain names

Shows healthy MCS rates and low retry counts
Performs speed tests in line with expected throughput

You don’t need fancy tools, just solid documentation and a plan.

Final Thoughts

Designing Wi-Fi 7 in complex environments is a balancing act. The technology’s there, but it’s only
as good as the planning behind it. Stick to known fundamentals. Build with the client base in mind.

Validate everything.

Manufacturing Wi-Fi has no room for guesswork, if you miss the basics, the fancy features won't
save you. But with a strong foundation and a measured rollout of Wi-Fi 7 features, these
environments can run smarter, faster, and more reliably than ever before.
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