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- Applicability: from the single data center to multi-domain overlay/underlay
- Scenario A — a single overlay domain

- Scenario B — interconnecting overlay domains

- Scenario C — hybrid overlay/underlay

- Gap vs. base BGP-SPF, and next steps

Informational: this draft states use cases and requirements, not protocol mechanisms.
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Applicability 1/2 — beyond the single data center

- RFC 9815 defines BGP-SPF; RFC 9816 describes its applicability to the single
data-center fabric.

- Performance-sensitive apps (real-time comms, cloud gaming, SaaS) are now
served from globally distributed edge / cloud PoPs.

- That backbone is multi-domain and increasingly built from overlay links (e.g.,
tunnels over third-party transit) sometimes plus owned underlay.

This deck
Applies the BGP-SPF model to that setting, and asks what it needs to get there.
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Applicability 2/2 — why the base is not enough as-is

What BGP-SPF already gives What is missing outside the DC
- Link-state SPF over BGP / BGP-LS - Scoped to one SPF domain; floods all,
- Incremental, distributed: local no hiding
recompute on failure, no controller - No inter-domain policy / abstraction
round-trip

- No overlay link-state sensing; single
metric

The gap: inter-domain abstraction, hiding, and policy
These are the capabilities a multi-domain extension should add.

Scope: the routing system optimizes the ingress <+ egress segment; endpoint
attachment is app-layer and out of scope.
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Scenario A — a single overlay domain

- BGP-SPF already fits the domain shape, but

_ the links are overlay.
overlay domain

- ~ - State is not directly observable, and failures

________ should be inferred from measurement.
T - What this scenario adds:

,_ L :_‘ o - Observe. measure overlay state (REQ-1).
- Select. choose neighbors by measurement
- = (REQ-2).
one flooding scope; - Deploy. reuse BGP for rollout (REQ-3).
GBI otes L (00 = (et SHF - Compute. use multiple metrics (REQ-4).
- Recover. reroute locally after faults (REQ-5).
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Scenario B — interconnecting overlay domains

- One flat SPF domain does not scale
(LSDB size, one fault domain).

Azure (dom: A) AWS (dom: B) - So networks interconnect multiple
domains: to partition one operator’s
network (scale / fault isolation), or to
peer across operators (limited trust,
hide internal detail).

What this scenario adds

- Hide/Scope. summaries only, flooding scoped
CN — AWS — US, via same-city cross-cloud links. (REQ-6/7).

If Azure's CN-US fails, borrow AWS's CN-US:

- Norm. normalize metrics across domains (REQ-8).

- Guard/Scale. prevent loops, compute hierarchically
(REQ-9/10).
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Scenario C — hybrid overlay/underlay

underlay ey underlay

compose a path across both layers

overlay = short

underlay: detours via US / EU

Geographically close but far in the underlay;
a well-placed overlay relay can beat the
native path.

- Underlay networks increasingly need to

interconnect through an overlay, because
the native underlay path between them can
be far from optimal.

- A routing system should compose paths

across both layers — sometimes underlay is
better, sometimes overlay shortcuts a
detour. Neither layer alone suffices.

What this scenario adds
- Mix. combine underlay with tunnels (REQ-11).
- Compute. choose one path across both layers (REQ-12).
- Install. push the result into the data plane (REQ-13).
- Tune. keep the choice policy-aware (REQ-14).
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Gap vs. base BGP-SPF (RFC 9815)

Aspect What should be added

Scope single SPF domain — multi-domain scopes with abstraction and
hiding (REQ-6/7/10)

LS input directly observed links — overlay measurement input (REQ-1/11)

Computation

Resilience

Interconnect

Data plane

single-metric SPF — multi-metric, cross-layer, policy/TE
computation (REQ-4/12/14)

convergence delay — fast fault detection and local reroute
(REQ-5)

no inter-domain model — metric normalization and loop
prevention (REQ-8/9)

no path installation — install computed paths (REQ-13)
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Next Steps

- Refine the scenarios and requirements with WG feedback: are they realistic
and complete? Anything missing or over-reaching?

- Is a use-cases / requirements document like this in scope for LSVR
(alongside a future protocol-mechanism draft)?

- Interest in collaboration and future adoption discussion.

Comments & questions welcome
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