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The market pushes small ISPs and WISPs toward two extremes neither built for
them — the open-source generalist (VyOS) where IPoE is one module, and the tier-
one incumbent chassis built for national carriers. This brief examines both
archetypes and why a dedicated, IPoE-only platform wins the middle.
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When a small ISP or WISP goes shopping for a BNG, the market pushes them toward one of two extremes —
and neither was designed for them. At one end sits the open-source generalist: a powerful, do-everything
router OS in which subscriber management is one module among dozens. At the other sits the tier-one
incumbent: a carrier-grade chassis built for national operators, with a price tag and a feature surface to
match. Quantum IPoE BNG is deliberately neither. It is a dedicated, IPoE-only platform built for the small and
medium operator specifically. Understanding why that focus wins means looking honestly at what each
alternative actually is.

Archetype 1 — the open-source generalist
The clearest example is VyOS. It's a genuinely capable, Debian-based network operating system: routing,
firewalling, NAT, VPN, and — through the accel-ppp  subsystem — PPPoE and IPoE subscriber termination.
For a lab, an edge router, or an engineer who enjoys building their own stack, it's excellent, and the price of
entry is appealing.

But notice what it is. VyOS is a general-purpose router OS in which IPoE is a small corner of a much larger
system. That has real consequences for an operator running it as a production BNG:

You are the integrator. IPoE subscriber management via accel-ppp  is a component you assemble,
tune, and validate yourself — RADIUS integration, Option 82 handling, scaling behavior, high-availability,
accounting. The pieces exist; making them a coherent, resilient BNG is your project, not the vendor's
product.
You own the whole attack and patch surface. Every subsystem the OS ships — much of which you'll
never use as a BNG — is still code you must track for CVEs, patch, and regression-test. Breadth you don't
need is still risk you carry.
Support is a community, not an SLA. When a subscriber-management edge case bites at 2 a.m., the
answer is a forum thread, a mailing list, or your own packet captures. For a lean operator with no BNG
specialist on staff, that is the expensive part — measured in outage minutes, not license fees.

The generalist's low sticker price is real, but it quietly relocates the cost from the purchase order to your
operations team. You didn't buy a BNG; you bought the parts and the job of being your own BNG vendor.

Archetype 2 — the tier-one incumbent
At the opposite extreme are the carrier-class BNGs — the chassis-based platforms from the large
incumbents, engineered for national operators terminating millions of sessions. These are formidable,
mature systems. They are also built for a customer that is not you.

You pay for a network you'll never run. The platform's cost — hardware, per-feature licensing, and the
support contract — reflects PPPoE session engines, L2TP LAC/LNS, lawful intercept, MPLS L3VPNs, ATM
interworking heritage, and a decade of carrier features. A WISP terminating ten thousand IPoE subscribers
subsidizes all of it whether a single packet uses it or not.
Complexity is the product. These systems assume a dedicated NOC and staff who are certified on the
platform. That operational model is a poor fit — and a poor value — for a team of a handful of people.
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You are a rounding error to the vendor. Roadmap priorities, feature attention, and support
responsiveness follow the tier-one accounts. Your IPoE requirements compete with the demands of
operators a thousand times your size, and lose.

Where the generalist under-serves you by making you the integrator, the incumbent over-serves you by
making you pay — in money and complexity — for a carrier network you don't operate.

The dedicated middle is where the small operator actually lives
Quantum IPoE BNG is built for the gap both archetypes miss. It does one thing: IPoE Layer-3 subscriber
management — DHCP and Option 82 identity, RADIUS AAA, IP-session policy, rate limiting, tiered plans,
dynamic RADIUS CoA — done completely, tuned end to end, and delivered as a finished product rather than
a construction kit or a carrier chassis.

That focus produces three concrete advantages.

A better IPoE, not just a cheaper one. When IPoE is one module in a sprawling OS, it gets the attention a
small module deserves. When IPoE is the entire product, every release, optimization, and support escalation
is aimed at making IPoE faster, cleaner, and more scalable. The datapath, the Option 82 handling, and the
subscriber-scaling behavior are the whole point — not a corner of the codebase.

A cost that matches the deployment. A dedicated platform on commodity x86 means you pay for the
subscriber-management capability you actually run — nothing more. There is no license line for L2TP you'll
never enable, and no chassis premium. Against the incumbent, the gap is dramatic; against the generalist,
the sticker prices converge but the total cost diverges, because the integration and operations burden lands
on the vendor, not on you.

Simplicity as an operational asset. One clean model, no unused subsystems to patch, no PPPoE session
flaps to chase, no MTU workarounds, no self-assembly. The person who provisions it can understand all of it
— and when something does go wrong, there's a vendor with an SLA on the other end of the line, not a
forum thread.
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Side by side

Open-source generalist
(e.g. VyOS)

Tier-one incumbent
chassis Quantum IPoE BNG

What it is General-purpose router OS;
IPoE is one module

Carrier BNG for national
operators

Dedicated IPoE-only
platform

IPoE focus A corner of the codebase One feature among
hundreds

The entire product

Who integrates
it

You The vendor, at carrier
scale/price

Delivered as a finished
product

Cost model Low sticker, high ops/
integration cost

High hardware + per-
feature licensing

Pay for IPoE capability,
nothing else

Complexity Full OS surface to patch &
secure

Carrier feature bloat, needs
a NOC

One clean model a lean
team can run

Support Community / self-serve Enterprise SLA, but you're a
small account

Vendor SLA, and you're
a priority

Fit for a small
ISP/WISP

Under-serves — you become
the BNG vendor

Over-serves — you pay for
a carrier network

Built for exactly this
operator

The bottom line
Small ISPs and WISPs are Ethernet-and-IP native. They never carried the DSL-era PPPoE baggage the
incumbents were built to preserve, and they don't have the engineering bench to turn a general-purpose OS
into a production BNG. The generalist asks them to become their own vendor. The incumbent asks them to
buy a carrier's network. Quantum IPoE BNG asks neither. It is the one tool, sharpened — carrier-grade IPoE
subscriber management at a cost and complexity a small operator can actually sustain, from a vendor small
enough to treat them as the customer that matters.
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