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In the dynamic world of wireless communication, understanding PHY rates across different
frequency bands like 2.4GHz, 5GHz, and 6GHz is essential. Professionals in logistics, hospitality,
and commercial sectors often face a common challenge: the discrepancy between the PHY rate
displayed on devices and the actual data speeds experienced. This article aims to demystify these
differences, shedding light on why they occur and their impact on your business operations.

Explaining PHY Rates in Wireless Networks

PHY rates, or Physical Layer rates, are theoretical maximum speeds that wireless networks can
achieve. These rates vary significantly across different frequency bands. For instance, the 2.4GHz
band, known for its better range but lower speed, offers different PHY rates compared to the 5GHz
and 6GHz bands, which provide faster speeds but shorter ranges. Factors like channel width,
modulation techniques, and MIMO (Multiple Input, Multiple Output) technology play critical roles in
defining these rates.

Physical vs. Actual Data Rates - Why They Differ

The actual data rate experienced by users often falls short of the advertised PHY rate due to
‘overhead' in wireless networks. This overhead includes elements like encryption, error correction,
and network traffic management. Environmental factors like interference, signal strength, and
network congestion further impact the actual data rates. Additionally, the capabilities of the
devices used also affect the speeds they can achieve.

Real-World Implications and Analogies

Logistics Analogy with 802.11ac and 802.11ax:
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e Imagine a delivery truck (representing your Wi-Fi network) that is advertised to carry up
to 1000 packages (this is akin to the PHY rate). Under ideal conditions (no traffic, perfect
weather), it can achieve this. However, in real-world scenarios (traffic, varying weather
conditions), the actual number of packages delivered per trip drops significantly.

e Example: In an 802.11ac (Wi-Fi 5) network, the maximum PHY rate might be advertised as
1300 Mbps under ideal conditions. However, due to network overhead, environmental
factors, and device capabilities, the actual throughput might be around 650 Mbps.

e For 802.11ax (Wi-Fi 6), the maximum PHY rate could be even higher, say 2400 Mbps, but
the real-world throughput might average around 1200 Mbps due to similar constraints.

Hospitality Analogy for Network Performance:

e Think of a hotel with a service capacity of 500 guests (the PHY rate). Ideally, it can
accommodate and provide top-notch service to all these guests. However, during peak
times or due to limited staff (network congestion and interference), the actual quality of
service (speed and reliability) might decrease.

e With 802.11ac, the 'service capacity' might be equivalent to serving 1300 Mbps, but the
actual guest experience (data speed) might be more in the realm of 650 Mbps.

e In @ more advanced setup with 802.11ax, the capacity might increase to 2400 Mbps, but
actual service quality experienced by guests (users) might be about 1200 Mbps.

Commercial Setting Analogy Using a Supermarket Checkout:

e Picture a supermarket with 10 checkout counters (representing the Wi-Fi channels). In
theory, each counter can handle 10 customers per hour (PHY rate). However, due to
varying cashier efficiency and customer queries (network overhead and environmental
factors), the actual number of customers processed per hour might be less.

e For an 802.11ac network, this is like having a checkout capacity (PHY rate) of 1300
customers per hour, but in reality, only managing around 650 customers.

e With an 802.11ax network, despite having a higher capacity of 2400 customers per hour,
the actual number served might be closer to 1200 due to similar inefficiencies.

Practical Tips for Optimizing Wireless Performance

To optimize wireless performance, consider conducting thorough network planning and site
surveys. Selecting the appropriate frequency band for your environment and application is crucial.
Strategies to minimize interference and maximize coverage, like proper router placement and
using the latest network technology, can significantly enhance performance.

Grasping the difference between theoretical PHY rates and actual data speeds is crucial for setting
realistic network performance expectations and optimizing efficiency. This understanding is
especially vital in dynamic environments like logistics, hospitality, and commercial sectors. By
considering the factors highlighted in this article and implementing the suggested practical tips,
you can significantly enhance the performance and reliability of your wireless network.

If you find this article insightful, feel free to share it within your network to help others demystify
the complexities of wireless networking. Your peers may also benefit from understanding these



fundamental aspects of wireless communication, fostering a more informed and efficient
professional community.
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