Data-Driven Engineering Editorial

The

Eradicating RF Buffer Bloat and Maximizing Wi-Fi Capacity
via the Predictive Tensor Control Plane (PTCP)
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PREDICTIVE SCHEDULING

_ Predictive Tensor Control Plane (PTCP): Al-driven, real-time orchestration
2ZE of airtime, enabling micro-second precision scheduling and eliminating
contention cycles.




Modern enterprise networks are fractured
by a fundamental physical mismatch
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Standard TCP/IP catastrophically misinterprets
the wireless air interface

TCP ASSUMPTION (THE WIRED MINDSET)

TCP Assumption: Network router is congested
at absolute capacity limit.
Action: Halves the congestion window.

Steady Throughput

Time

WI-FI REALITY (THE WIRELESS TRUTH)

4——— Wi-Fi Reality: Packet dropped due to transient RF
f/ interference, multipath fading, or hidden-node
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TCP's aggressive back-off mechanism artificially throttles throughput.
The software assumes a hard capacity limit, but the reality is transient RF noise.
Result: Available spectrum is left unused while latency spikes.




The Microburst Trap creates severe
Access Point buffer bloat

Enterprise Server

Microburst AP Memory

. Buffer Overload
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As the AP struggles to serialize data over the contested RF spectrum,
queueing delays skyrocket. VoIP calls and real-time frames stuck behind
this buffer experience hundreds of milliseconds of jitter.




Decoupling congestion control from physical hardware via PTCP

Predictive Tensor
Control Plane (PTCP)

Intelligence moves upstream
to the host OS, gateway,
or AP kernel using eBPF.

A By moving intelligence
upstream, PTCP transforms
= unpredictable Wi-Fi into a
deterministic, zero-jitter
extension of the
enterprise Ethernet fabric.
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Congestion control locked inside constrained
AP processors. Relies on reactive packet
dropping.



Feed-Forward RF Modeling replaces reactive packet drops
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Input Environment:
50 concurrent clients

Effective RF throughput: 150 Mbps
(constrained by interference)
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PTCP Global Orchestrator Compute:
Continuously modeling clearing rates
via Pattern-of-Life Tensor Train
(PoL-TT) mathematics.
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Bounding Policy Envelope

Output: Bounding Policy
Envelope generated.

Instead of blasting data
and waiting for a drop, the
system mathematically
dictates exactly what the
air interface can handle
right now.

'1




O(1) eBPF Pacing mathematically eliminates queueing delays at the edge

eBPF agent intercepts AP Buffer remains
packets at XDP / TC layer 100% empty.
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Earliest Departure Time (EDT) Interleaving.
Paced to match exact over-the-air clearing rate. MEMORY QUEUE: EMPTY

Packets arrive at the AP and are instantly serialized onto the RF medium.
Buffer bloat is mathematically eliminated. Jitter drops to near-zero.




The architectural shift; Reactive stacks vs. Predictive orchestration

I ki
Legacy TCP/IP Stack Predictive PTCP eBPF Engine
. . : : Feed-Forward
Paradigm Reactive (waits for failure) (models capacity before sending)
Congestion Trigger Packet Loss e PoL-TT Bounding Policy Envelope
(misinterpreted as capacity limits)
: Deep, bloated physical AP Shifted upstream to host/kernel
HEELEdCaliO hardware buffers (empty AP buffer)
Latency Profile Highly variable, massive jitter spikes | Deterministic, near-zero queueing delay
Edge Mechanics Aggressive back-off sawtooth O(1) Earliest Departure Time (EDT) pacing
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OFDMA handles the physical spectrum, but cannot control wired packet arrivals
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RF Scheduler

Modern 802.11ax/be standards use OFDMA to brilliantly schedule the physical RF into Resource Units.
However, OFDMA is blind to the wired network. When uncontrolled TCP traffic hits localized
queues for specific RUs, the system overflows and fails.






















