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The Shared Forwarding Plane, Fully Realized

RFC 8577 (2019)
RSVP-TE on a shared MPLS forwarding plane

Introduced "TE link labels" with pop-and-forward
semantics, shared across LSPs on the same link

But...

« TE link labels allocated separately from Adj-SIDs
+ Discovered via Resv, not IGP
« Two parallel label systems for identical semantics

This Draft
Unify on SR Adj-SIDs

« Use IGP-advertised Adj-SIDs as the forwarding
labels for RSVP-TE tunnels

One label allocation system (Adj-SIDs from SRLB)

IGP-native discovery (pre-compute stacks from TED)
« Same labels serve SR-only, RSVP-TE, and hybrid nodes

> No forwarding plane programming at tunnel setup
or teardown.
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The Key Insight

TE link labels and SR Adj-SIDs have identical data-plane behavior.

They only differ in control-plane lifecycle.

TE Link Label (RFC 8577) SR Adj-SID

Allocated by TE component =

= Allocated by SR component
Discovered via RSVP-TE Resv messages Discovered via IGP (IS-I1S / OSPF)
Per-link, pop-and-forward

Per-link, pop-and-forward
Shared across LSPs on same link Shared across all traffic on same link

> Eliminate the duplicate. Use Adj-SIDs for both SR and RSVP-TE.

The resulting label stack is identical to what an SR headend would impose.
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How It Works

1 Adj-SID Allocation & IGP Advertisement

Each node allocates per-link Adj-SIDs from SRLB and advertises via IS-IS/OSPF. Persistent Adj-SIDs recommmended (P-flag).
Per-link only;

2 Path Computation from TED

Ingress or controller pre-computes the full label stack by looking up Adj-SIDs in the TED.

3 Path Message with SR Forwarding Plane Flag

Ingress sends Path with new "SR Forwarding Plane" attribute flag. Each transit verifies it has a per-link Adj-SID for the
outgoing TE link + performs bandwidth admission control.

4 Resv Records Adj-SIDs (No New Allocation)

Transit node places its existing Adj-SID in the Label object and RRO. No label allocation occurs. No forwarding-plane
programming. Purely control-plane.

5 Ingress Builds Label Stack from RRO

Ordered sequence of Adj-SIDs from first hop to penultimate hop. Identical to an SR headend's stack for the same path.
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What RSVP-TE Still Brings to the Table

The SR-MPLS forwarding plane handles the packets. RSVP-TE handles the control.

- Distributed Bandwidth Engineering

Distributed auto-bandwidth-based features, priority-based preemption, per-link bandwidth accounting, admission on
setup/modification, TE bandwidth advertisements via IGP.

« Explicit Path Management

ERO-based explicit routing with per-link granularity. Optional ERO Label sub-objects to constrain Adj-SID selection at
specific hops.

« Facility Backup Link Protection

RFC 4090 bypass tunnels. PLR pops link-protected Adj-SID; on failure redirects via bypass to merge point. Merge point sees
the expected Adj-SID. No new extensions needed.

« Label Stack Delegation (ETLD)

Binding SIDs at delegation hops represent downstream path segments. Handles MSD constraints. Shared across LSPs using
the same downstream segment.

« Make-Before-Break

Standard RSVP-TE MBB for hitless reoptimization. Path changes update the Adj-SID stack at ingress; no transit forwarding
plane changes needed.
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Protocol Extensions: Minimal by Design

Four new code points. Everything else reuses existing RSVP-TE (RFC 3209, 3473, 8577).

1 New Attribute Flag
"SR Forwarding Plane" (Bit TBD2)

In LSP_REQUIRED_ATTRIBUTES of Path message. Mandates use of IGP-advertised Adj-SIDs at all transit hops. Mutually
exclusive with RFC 8577 TE Link Label flag (Bit 16).

1 New RRO Label Flag
"SR Adj-SID" (Flag TBD4)

In RRO Label sub-object. Indicates the recorded label is an IGP-originated Adj-SID. Set by transit nodes when recording
their Adj-SID in the RRO.

2 New Error Values
Under Error Code 24 (Routing Problem)

TBD1: "Adj-SID mismatch" (ERO label doesn't match local Adj-SID).
TBD3: "SR Adj-SID unavailable" (no per-link Adj-SID configured for outgoing TE link).

Existing ERO Label sub-objects (RFC 3473) used for Adj-SID constraints.
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Summary

1 Unify the forwarding plane

One set of Adj-SIDs serves SR-native, RSVP-TE, and hybrid traffic. Eliminate dual label allocation and
fragmentation.

2 Preserve the distributed control plane

Distributed bandwidth engineering, explicit paths, protection, delegation, MBB. All the reasons you chose RSVP-TE
still work.

3 Minimal protocol impact
Four new code points. Everything else is existing RSVP-TE and SR-MPLS machinery already deployed.

Ask of the WG

« Review the draft and provide feedback
« Discuss adoption as a WG item
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