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1. Introduction

Sections 2.5 and 4.6.4 of [RFC3209] describe the RSVP signaling
procedure for increasing the bandwi dth of an MPLS TE tunnel using a
make- bef ore-break (MBB) operation. A bandw dth-update-triggered VBB
operation for an MPLS RSVP-TE tunnel involves establishing a new LSP
with a new LSP_ID and transferring traffic fromthe old LSP onto it
before tearing down the old LSP. Establishing the new LSP invol ves
programm ng the forwarding plane with new tunnel |abels along its
path, even in scenarios where both the old and new LSPs traverse the
same path. Such MBB events can occur frequently in networks that
depl oy the 'auto-bandwi dth’ feature on RSVP-TE tunnels to nonitor
bandwi dth utilization and periodically adjust tunnel bandw dth,
causi ng a consi derabl e anount of signaling and | abel progranm ng
churn in the network.

[ RFC3209] does not explicitly discuss the procedure for handling a
decrease in the bandwi dth of an MPLS RSVP-TE tunnel, allow ng an
ingress LER i nplenentation to have the option to update the LSP
bandwi dth "in-place" w thout enploying MBB. The in-place LSP
bandwi dt h updat e nechani smreduces signaling churn. It elimnates
the need to reprograml abels at each transit Label Switch Router
(LSR) along the path of the LSP and shift traffic at the ingress
Label Edge Router (LER) fromone LSP to another. However, the
signaling procedure for handling any failures that the RSVP transit
node may encounter while processing an in-place LSP bandw dth update
request is unspecified. This document clarifies this procedure. It
descri bes how an inpl enentati on can | everage the in-place LSP
bandwi dt h update nechanismin both scenarios where the bandwi dt h of
the TE tunnel needs to be decreased or increased.
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Thi s docunent does not cover the application of the in-place LSP
bandwi dt h update procedure to anything other than point-to-point MPLS
RSVP- TE tunnel s.

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

2. Signaling In-Place LSP Bandwi dth Update

Figure 1 illustrates an exanple RSVP signaling sequence for a
scenari o where the bandwi dth of an LSP is successfully updated in-
place. In the signaling sequence used for initial setup, the LSP is

signaled with a bandwi dth of 60 Mips. This bandw dth value is
encoded in the SENDER TSPEC obj ect of the PATH nessage sent hop-by-
hop fromthe ingress LER to the egress LER, and upon successfu

adm ssion control at each hop is encoded in the FLOASPEC obj ect of
the RESV nmessage sent in the reverse direction. In the in-place
updat e signaling sequence, the sane LSP instance, with no change to
the LSP_ID in the SENDER TEMPLATE object, is signaled with a
bandwi dt h of 40 Mops. When the ingress LER receives a RESV nessage
wi th 40Mops encoded in the FLOASPEC object, the in-place LSP
bandwi dt h update signaling sequence is deemed successful
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+----+ +----+ +----+ +----+ +----+
| RLJ--mmmeee R2 | ---mn--s < I | R5 |
+--- -+ +--- -+ +--- -+ +--- -+ +--- -+
Initial Setup:
PATH nsg PATH nsg PATH nsg PATH nsg
LSP-1D: X LSP-1D: X LSP-1D: X LSP-1D: X
TSpecRat e: 60 TSpecRat e: 60 TSpecRat e: 60 TSpecRat e: 60
------------ > feee e eeeeeae> feee e eeeeeae> feee e eeeeeae>
RESV nsg RESV nsg RESV nsg RESV nsg
LSP-1D: X LSP-1D: X LSP-1D: X LSP-1D: X
FSpecRat e: 60 FSpecRat e: 60 FSpecRat e: 60 FSpecRat e: 60
Commmmmmmemaa Commmmmmmemaa Commmmmmmemaa Commmmmmmemaa

I n-Place LSP BW Updat e

I n- Pace LSP BW Updat e:

Cct ober 2025

PATH nsg PATH nsg PATH nsg PATH nsg
LSP-1D: X LSP-1D: X LSP-1D: X LSP-1D: X
TSpecRat e: 40 TSpecRat e: 40 TSpecRat e: 40 TSpecRat e: 40

------------ > e a2 > e a2 > e a2 >

RESV nsg RESV nsg RESV nsg RESV nsg
LSP-1D: X LSP-1D: X LSP-1D: X LSP-1D: X
FSpecRat e: 40 FSpecRat e: 40 FSpecRat e: 40 FSpecRat e: 40

Semmmmmm oo - Semmmmmm oo - Semmmmmm oo - Semmmmmm oo -

Figure 1: In-Place LSP BW Update - Success
Figure 2 illustrates an exanple RSVP signaling sequence for a

scenari o where the bandwi dth of an LSP is not successfully updated
in-place. In the initial setup signaling sequence, the LSP is
signaled with a bandwi dth of 60 Mips. |In the in-place update

si gnal i ng sequence, the same LSP instance, with no change to the
LSP_ID in the SENDER TEMPLATE object, is signaled with a bandw dth of
80 Mops. However, node R3 fails adm ssion control and sends a
PathErr with an error code of 'Admi ssion Control Failure (1)’ and
error value of ’'Requested bandwi dth unavailable (2)’. Wen the

i ngress LER receives a PathErr nmessage in response to an in-place LSP
bandwi dt h update request, the in-place LSP bandw dth update signaling
sequence is deemed a failure. A consequence of this failed attenpt
is that the bandw dth reservation in the path segnent of the LSP
upstream of R3 is inconsistent with the path segnent downstream of

R3. Another scenario in which the in-place LSP update signaling
sequence is deemed a failure is when the ingress does not receive
either a RESV nessage or a PATHErr nessage within a reasonable

interval (bandw dth update request tinmed out). |In such failed
scenarios, the onus is on the ingress LER to reroute the path using
IVBB.
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+----+ +----+ +----+ +----+ +----+
| RLJ--mmmeee R2 | ---mn--s < I | R5 |
+--- -+ +--- -+ +--- -+ +--- -+ +--- -+
Initial Setup:
PATH nsg PATH nsg PATH nsg PATH nsg
LSP-1D: X LSP-1D: X LSP-1D: X LSP-1D: X
TSpecRat e: 60 TSpecRat e: 60 TSpecRat e: 60 TSpecRat e: 60
------------------------ > feee e eeeeeae> feee e eeeeeae>
RESV nsg RESV nsg RESV nsg RESV nsg
LSP-1D: X LSP-1D: X LSP-1D: X LSP-1D: X
FSpecRat e: 60 FSpecRat e: 60 FSpecRat e: 60 FSpecRat e: 60
Commmmmmmemaa Commmmmmmemaa Commmmmmmemaa Commmmmmmemaa

I n- Pace LSP BW Updat e:

PATH nsg PATH nsg
LSP-1D: X LSP-1D: X
TSpecRat e: 80 TSpecRat e: 80
------------ > fmmm e >
PATHErr mseg PATHErr meg
LSP-1D: X LSP-1D: X
Err Spec: 1, 2 Err Spec: 1, 2
<-mmmmmmmm - <-mmmmmmmm -
Figure 2: In-Place LSP BWUpdate - Failure

2.1. Procedure at the Ingress LER

An ingress LER inplenmentation that supports in-place LSP bandw dth
update MAY use local policy to deternine whether to trigger the "in-
pl ace LSP bandwi dth update” functionality or the "MBB" procedure to
update LSP bandwidth. |If the ingress LER is mandated by | ocal policy
to use in-place LSP bandw dth update, it SHOULD do the followi ng when
there is a need to update the bandwi dth of the TE tunnel:

- Compute and check if the current signaled TE path can accommmodat e
t he new bandwi dt h:

* |f it is deternined that the current TE path cannot acconmodat e
the new bandw dth, conpute a TE path that accommpdates the new
bandwi dth and initiate MBB signaling procedure.

* |If it is determned that the current TE path can acconmodat e
the new bandwi dth, initiate in-place LSP bandw dth update
si gnal i ng.
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2. 2.

2. 3.

Ali

~ |If in-place LSP bandw dth update signaling succeeds (a RESV
message with updated FLOASPEC i s received), consider the
bandw dt h update procedure to be conplete.

~ |If in-place LSP bandw dth update signaling fails (non-
destructive PATHErr message is received or bandw dth update
request tined out), conpute a TE path that accommodates the
desired bandwidth and initiate MBB signaling procedure.

~ |If a destructive PATHErr message (with Path_State Renoved
flag set) or a ResvTear nessage is received, initiate break-
bef or e- make signaling procedure.
Procedure at the Transit LSR / Egress LER

A transit LSR/ egress LER inpl enentation that supports in-place LSP
bandwi dt h update SHOULD perform an admi ssion control procedure when

it receives an in-place LSP bandw dth update request. |f the
admi ssion control succeeds, the transit LSR/ egress LER SHOULD al | ow
the in-place LSP bandw dth signaling sequence to conplete. |If the

adm ssion control fails, the transit LSR/ egress LER

- SHOULD generate a non-destructive PATHErr nessage (w thout
Pat h_State Renoved flag set) and let the ingress LER take
appropriate action.

- SHOULD NOT initiate the teardown of the LSP instance.

Backward Compatibility

Since the procedure for handling an in-place LSP bandw dth update
request at a transit/egress node is not specified in RFC3209, a
transit/egress inplenmentation that does not support this
functionality may exhibit one of the foll ow ng behaviors:

[A] Teardown the signaling state associated with the LSP instance
and generate appropriate destructive error and tear messages.

[B] Retain the signaling state associated with the LSP instance and
send an appropriate PathErr to the ingress.

[C] Silently ignore the in-place LSP bandw dth update request, which

will result in the bandwi dth update request getting tinmed out at
the ingress.
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The in-place LSP bandw dth update functionality SHOULD NOT be enabl ed
at the ingress LERs in a network with non-conpliant transit/egress
nodes that exhibit behavior [A]. The functionality MAY be enabl ed at
the ingress LERs in a network with non-conpliant nodes that exhibit
behavior [B] or [(].

3. Security Considerations
Thi s docunent does not introduce new security issues. The security
considerations pertaining to the original RSVP protocol [RFC2205] and
RSVP- TE [ RFC3209], and those that are described in [ RFC5920], renmin
rel evant.

4. | ANA Consi derations
Thi s document has no | ANA acti ons.
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