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The Gap in RFC 4090

What the head-end can tell the PLR today (FAST_REROUTE object):

  ✓  Setup & Hold Priority

  ✓  Hop Limit

  ✓  Bandwidth

  ✓  Include/Exclude Affinities

What the head-end cannot tell the PLR:

  ✗  "Optimize the backup for minimum delay" (optimization objective)

  ✗  "Keep backup path delay under 10 ms" (bounded metric, path-scope)

  ✗  "Avoid any link with delay-variation-threshold > 15 ms" (bounded metric, link-scope)

→  Today these are all local PLR policy. Head-end has no influence.
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The Solution: FAST_REROUTE_EXT Object

A new extensible TLV-based companion to the FAST_REROUTE object in the Path message.

Optimization Metric TLV
Type = 1  |  4 bytes

Tells the PLR what to optimize for:
  •  IGP Metric (minimize)
  •  TE Metric (minimize)
  •  Unreserved BW (maximize min)
  •  Delay: Min / Avg / Max (minimize)

Weight field for multi-objective

Bounded Metric TLV
Type = 2  |  8 bytes

Tells the PLR the hard constraints:
  •  Same metric types + Delay-Variation
  •  Path-scope or Link-scope (L flag)
  •  Upper or lower bound (implicit per metric)

Multiple bounds (unique metric+scope)

Signaling Flow:
  1.  Ingress sends Path with FAST_REROUTE + FAST_REROUTE_EXT
  2.  PLR: bounded metrics = hard constraints; optimization = best among feasible
  3.  PLR sets "FRR_EXT protection" flag in Resv RRO if honored
  4.  Graceful fallback: PLR that can't comply uses local policy (flag NOT set)
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What's New in -02

•  New Co-Author
    Tarek Saad (Cisco) joins, making this a multi-vendor effort

•  Explicit PLR Semantics
    Bounded metrics = hard constraints; optimization selects best among feasible

•  Formalized Flags Field
    Bounded Metric TLV: raw L-bit → proper 8-bit Flags field (L at bit 0, 1-7 reserved)

•  Path Message Format
    New section showing FAST_REROUTE_EXT placement (after FAST_REROUTE)

•  New IANA Registry
    "Bounded Metric TLV Flags" registry added (3 registries total)

•  Corrected BW Direction
    Unreserved-BW: "Minimize cumulative" → "Maximize minimum" (bottleneck BW)
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Why WG Adoption & Early Code Point Allocation

The Case for WG Adoption
  •  Clear, well-bounded problem: RFC 4090 lacks optimization objective and bounded metrics
  •  Backward-compatible: class number 11bbbbbb → legacy PLRs silently ignore the new object
  •  Operators need head-end control over backup path profile
  •  Extensible: TLV-based, accommodates future metrics without protocol changes
  •  Sufficiently baked proposal

The Case for Early Code Point Allocation
  •  FAST_REROUTE_EXT Class Number (TBA1): needed for interoperable implementation
  •  RRO FRR_EXT Protection Flag (TBA2): ingress must check this to confirm PLR compliance
  •  Error Value (TBA3): required for proper error handling between vendors
  •  Without assigned code points, multi-vendor interop testing cannot proceed
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Summary & Ask

1 Real gap, simple fix
RFC 4090 gives the head-end no way to influence optimization or bounded metrics for backup paths. 
FAST_REROUTE_EXT fills this with one new object and two TLVs.

2 Backward-compatible, extensible
Legacy PLRs silently ignore the object. TLV structure allows new metrics without protocol changes. Graceful 
fallback when constraints can't be met.

3 Implementation-ready
Early code points will unblock interop testing.

Ask of the WG

•  Adopt draft-deshmukh-mpls-frr-ext as a WG document
•  Approve early IANA code point allocation for multi-vendor interop
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