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Abst r act

Thi s docunent describes a common practice on how the existing nmetric
of Interior Gateway Protocols (I GP) can be used as an alternative
netric to the Traffic Engineering (TE) netric for Constraint Based
Routing of MiultiProtocol Label Switching (MPLS) Traffic Engi neering
tunnels. This effectively results in the ability to perform
Constraint Based Routing with optimzation of one nmetric (e.g., link
bandwi dt h) for some Traffic Engineering tunnels (e.g., Data Trunks)
whil e optim zing another netric (e.g., propagation delay) for sone
other tunnels with different requirements (e.g., Voice Trunks). No
protocol extensions or nodifications are required. This text
docunents current router inplenentations and depl oynent practices.

1. I nt roducti on

Interior Gateway Protocol (I1GP) routing protocols (CSPF and IS-1S) as
well as MultiProtocol Label Switching (MPLS) signaling protocols
(RSVP-TE and CR-LDP) have been extended (as specified in [ISIS-Tf,

[ OSPF-TE], [RSVP-TE] and [CR-LDP]) in order to support the Traffic
Engi neering (TE) functionality as defined in [ TE-REQ.
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These I GP routing protocol extensions currently include adverti senent
of a single additional MPLS TE netric to be used for Constraint Based
Routing of TE tunnels.

However, the objective of traffic engineering is to optimze the use
and the performance of the network. So it seens relevant that TE
tunnel placenent nmay be optim zed according to different optimzation
criteria. For exanple, sonme Service Providers want to perform
traffic engineering of different classes of service separately so
that each class of Service is transported on a different TE tunnel
One exanple notivation for doing so is to apply different fast
restoration policies to the different classes of service. Another
exanpl e notivation is to take advantage of separate Constraint Based
Routing in order to neet the different Quality of Service (QoS)

obj ectives of each Cass of Service. Depending on QoS objectives one
may require either (a) enforcement by Constraint Based Routing of

di fferent bandwi dth constraints for the different classes of service
as defined in [DS-TE], or (b) optimzing on a different netric during
Constraint Based Routing or (c) both. This docunent discusses how
optimzing on a different nmetric can be achi eved during Constraint
Based Routi ng.

The nbst common scenario for a different metric calls for

optim zation of a metric reflecting delay (mainly propagation del ay)
when Constrai nt Based Routing TE Label Swi tched Paths (LSPs) that
will be transporting voice, while optimzing a nore usual netric
(e.g., reflecting Iink bandw dth) when Constraint Based Routing TE
LSPs that will be transporting data.

Addi tional |1GP protocol extensions could be defined so that nmultiple
TE netrics could be advertised in the I1GP (as proposed for exanple in
[ METRICS]) and woul d thus be available to Constraint Based Routing in
order to optimze on a different netric. However this docunent

descri bes how optim zing on a different metric can be achi eved today
by existing inplenmentations and depl oynents, w thout any additiona

| GP extensions beyond [ISIS-TE] and [ OSPF-TE], by effectively using
the IGP netric as a "second" TE netric.

2. Common Practice

In current MPLS TE depl oynments, network adm nistrators often want
Constraint Based Routing of TE LSPs carrying data traffic to be based
on the sane netric as the netric used for Shortest Path Routing.
Where this is the case, this practice allows the Constraint Based
Routing al gorithmrunning on the Head-End LSR to use the I GP netric
advertised in the 1G to conmpute paths for data TE LSPs instead of
the advertised TE nmetric. The TE netric can then be used to convey

Le Faucheur, et al. Best Current Practice [ Page 2]



RFC 3785 |GP Metric as a second MPLS TE Metric May 2004

another netric (e.g., a delay-based netric) which can be used by the
Constraint Based Routing algorithmon the Head-End LSR to conpute
path for the TE LSPs with different requirenents (e.g., Voice TE
LSP) .

In some networks, network administrators configure the IGP netric to
a value factoring the link propagation delay. |In that case, this
practice allows the Constraint Based Routing algorithmrunning on the
Head- End LSR to use the I1GP netric advertised in the IGP to conpute
pat hs for delay-sensitive TE LSPs (e.g., Voice TE LSPs) instead of
the advertised TE nmetric. The TE netric can then be used to convey
another netric (e.g., bandw dth based netric) which can be used by
the Constraint Based Routing algorithmto conpute paths for the data
TE LSPs.

More generally, the TE netric can be used to carry any arbitrary
metric that may be useful for Constraint Based Routing of the set of
LSPs whi ch need optim zation on another netric than the IGP netric.

2.1. Head-End LSR Inplenentation Practice

A Head-End LSR i nplements the current practice by:

(i) Al'l owi ng configuration, for each TE LSP to be routed, of
whet her the IGP netric or the TE netric is to be used by the
Constraint Based Routing al gorithm

(ii) Enabling the Constraint Based Routing algorithmto make use of
either the TE nmetric or the I1GP nmetric, depending on the above
configuration for the considered TE-LSP

2.2. Network Depl oynent Practice

A Service Provider deploys this practice by:

(i) Configuring, on every relevant link, the TE metric to refl ect
what ever netric is appropriate (e.g., delay-based netric) for
Constraint Based Routing of sone LSPs as an alternative netric
to the IGP netric

(ii) Configuring, for every TE LSP, whether this LSP is to be

constraint based routed according to the TE netric or I1GP
metric
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2.3. Constraints

The practice described in this docunment has the foll ow ng
constraints:

(i) it only allows TE tunnels to be routed on either of two nmetrics
(i.e., it cannot allow TE tunnels to be routed on one of three,
or nore, netrics). Extensions (for exanple such as those
proposed in [ METRICS]) could be defined in the future if
necessary to relax this constraints, but this is outside the
scope of this docunent.

(ii) it can only be used where the IGP netric is appropriate as one
of the two netrics to be used for constraint based routing
(i.e., it cannot allow TE tunnels to be routed on either of two
nmetrics while allowing |GP SPF to be based on a third netric).
Ext ensi ons (for exanple such as those proposed in [ METRI CS])
could be defined in the future if necessary to relax this
constraints, but this is outside the scope of this docunent.

(iii) it can only be used on links which support an | GP adjacency so
that an IGP netric is indeed advertised for the link. For
exanpl e, this practice can not be used on Forwarding
Adj acenci es (see [LSP-H ER]).

Note that, as with [METRICS], this practice does not recomrend that
the TE netric and the 1 GP nmetric be used sinmultaneously during path
conputation for a given LSP. This is known to be an NP-conpl ete

pr obl em

2.4. Interoperability

VWhere path conputation is entirely performed by the Head-End (e.g.
intra-area operations with path conputati on on Head-end), this
practice does not raise any interoperability issue anobng LSRs since
the use of one nmetric or the other is a matter purely local to the
Head- End LSR

Where path conputation involves another conponent than the Head- End
(e.g., with inter-area operations where path conmputation is shared
bet ween t he Head- End and Area Boundary Routers or a Path Computation
Server), this practice requires that which netric to optim ze on, be
signaled along with the other constraints (bandwi dth, affinity) for
the LSP. See [PATH COWP] for an exanpl e proposal on how to signha
which netric to optimze, to another conponent involved in path
conput ati on when RSVP-TE is used as the protocol to signal path
conput ati on information.
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3.

M grati on Consi derations

Service Providers need to consider howto migrate fromthe current
i mpl enentation to the new one supporting this practice.

Al t hough the head-end routers act independently from each other, sone
m gration scenarios may require that all head-end routers be upgraded
to the new inplenentation to avoid any disruption on existing TE-LSPs
before two nmetrics can effectively be used by TE. The reason is that
routers with current inplenentation are expected to always use the TE
metric for Constraint Based Routing of all tunnels; so when the TE
metric is reconfigured to reflect the "second netric" (say to a

del ay-based netric) on links in the network, then all TE-LSPs woul d
get routed based on the "second nmetric" nmetric, while the intent may
be that only the TE-LSPs explicitly configured so should be routed
based on the "second netric".

A possible mgration scenario would | ook like this:

1) upgrade software on all head-end routers in the network to support
this practice.

2) change the TE-LSPs configuration on the head-end routers to use
the G netric (e.g., bandwi dt h-based) for Constraint Based
Routing rather than the TE netric.

3) configure TE nmetric on the links to reflect the "second netric"
(e.g., del ay-based).

4) nmodify the LSP configuration of the subset of TE-LSPs whi ch need
to be Constraint Based routed using the "second netric" (e.g.
del ay- based), and/or create new TE-LSPs with such a configuration

It is desirable that step 2 is non-disruptive (i.e., the routing of a
LSP will not be affected in any way, and the data transm ssion wl]l
not be interrupted) by the change of LSP configuration to use "IGP
netric" as long as the actual value of the "IGP netric" and "TE
netric" are equal on every link at the tine of LSP reconfiguration
(as would be the case at step 2 in migration scenario above which
assuned that TE nmetric was initially equal to IGP netric).

Security Considerations
The practice described in this document does not raise specific

security issues beyond those of existing TE. Those are discussed in
the respective security sections of [TE-REQ, [RSVP-TE] and [CR-LDP].
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8. Full Copyright Statenent

Copyright (C The Internet Society (2004). This document is subject
to the rights, licenses and restrictions contained in BCP 78, and
except as set forth therein, the authors retain all their rights.

Thi s docunent and the information contained herein are provi ded on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY AND THE | NTERNET
ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS OR | MPLI ED,

| NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE

| NFORMATI ON HEREI'N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPOCSE.

Intell ectual Property

The I ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
thi s docunent or the extent to which any |icense under such rights

m ght or mght not be available; nor does it represent that it has
made any independent effort to identify any such rights. Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be made available, or the result of an
attenpt made to obtain a general |icense or perm ssion for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe |ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Please address the information to the IETF at ietf-
ipr@etf.org.
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