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The OSPF Support for Forwarding Adjacencies over MPL S Traffic Engineered Tunnels feature adds Open
Shortest Path First (OSPF) support to the Multiprotocol Label Switching (MPLS) Traffic Engineering (TE)
Forwarding Adjacency feature, which allows a network administrator to handle a traffic engineering, 1abel-
switched path (LSP) tunnel asalink in an Interior Gateway Protocol (IGP) network based on the shortest

path first (SPF) algorithm. An OSPF forwarding adjacency can be created between routers in the same area.

History for the OSPF Support for Forwarding Adjacencies over MPLS Traffic Engineered Tunnels Feature

Release Modification

12.0(24)S This feature was introduced.

12.2(25)S This feature was integrated into Cisco |OS Release
12.2(25)S.

12.2(18)SXE This feature was integrated into Cisco |OS Release
12.2(18)SXE.

12.2(27)SBC This feature was integrated into Cisco |OS Release
12.2(27)SBC.

Finding Support Information for Platforms and Cisco 10S Software Images

Use Cisco Feature Navigator to find information about platform support and Cisco 10S software image
support. Access Cisco Feature Navigator at http://www.cisco.com/go/fn . Y ou must have an account on
Cisco.com. If you do not have an account or have forgotten your username or password, click Cancel at the
login dialog box and follow the instructions that appear.
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Prerequisites for OSPF Forwarding Adjacency

e OSPF must be configured in your network.
¢ Cisco Express Forwarding (CEF) must be enabled.

¢ You should understand MPLS TE tunnels for forwarding adjacency as described inthe" MPLS
Traffic Engineering Forwarding Adjacency" module.

Information About OSPF Forwarding Adjacency

Before you configure the OSPF Forwarding Adjacency feature, you should understand the concept
described in this section.

» Benefits of OSPF Forwarding Adjacency, page 2

Benefits of 0SPF Forwarding Adjacency

OSPF includes MPLS TE tunnelsin the OSPF link-state database in the same way that other links appear
for purposes of routing and forwarding traffic. When an MPLS TE tunnel is configured between
networking devices, that link is considered aforwarding adjacency. The user can assign a cost to the tunnel
to indicate the link’s preference. Other networking devices will see the tunnel asalink in addition to the
physical link.

How to Configure OSPF Forwarding Adjacency

This section contains the following procedure:
« Configuring OSPF Forwarding Adjacency, page 2

Configuring OSPF Forwarding Adjacency

This section describes how to configure the OSPF Forwarding Adjacency feature. Y ou must configure a
forwarding adjacency on two LSP tunnels bidirectionally, from A to B and B to A. Otherwise, the
forwarding adjacency is advertised, but not used in the | GP network.

For the configuration to work, you need to set up aloopback interface with a 32-bit mask, enable CEF,
enable MPL S traffic engineering, and set up arouting protocol (OSPF) for the MPL S network.



http://www.cisco.com/en/US/docs/ios/mpls/configuration/guide/mp_te_fwd_adjacency.html
http://www.cisco.com/en/US/docs/ios/mpls/configuration/guide/mp_te_fwd_adjacency.html
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SUMMARY STEPS

enable

configureterminal

ip cef distributed
mplstraffic-eng tunnels
interface loopback number
ip addr ess ip-address mask
no shutdown

exit

interface tunnel number

© NSO AR W=

10.tunnel mode mplstraffic-eng

How to Configure OSPF Forwarding Adjacency

11.tunnel mplstraffic-eng forwar ding-adjacency { holdtime value}

12.ip ospf cost cost

13. exit

14.router ospf process-id

15. mplstraffic-eng router-id interface
16. mplstraffic-eng ar ea number
17.end

DETAILED STEPS

Step 1

Step 2

Step 3

Command or Action

Purpose

enable

Example:

Rout er> enabl e

Enables privileged EXEC mode.

e Enter your password if prompted.

configureterminal

Example:

Rout er# configure terninal

Enters global configuration mode.

ip cef distributed

Example:

Router (config)# ip cef distributed

Enables Cisco Express Forwarding (CEF).
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Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Step 10

Command or Action

Purpose

mplstraffic-eng tunnels

Example:

Rout er (config)# npls traffic-eng tunnels

Enables MPL S traffic engineering tunnel signaling on a
device.

interface loopback number

Example:

Rout er (config)# interface | oopback0

Configures aloopback interface and enters interface
configuration mode.

ip addressip-address mask

Example:

Router(config-if)# ip address 10.1.1.1
255. 255. 255. 255

Configures the | P address and subnet mask of the loopback
interface.

no shutdown

Example:

Rout er (config-if)# no shutdown

Enables the interface.

exit

Example:

Router(config-if)# exit

Exits interface configuration mode.

interface tunnel number

Example:

Rout er (config)# interface tunnel 1

Designates atunnel interface for the forwarding adjacency
and enters interface configuration mode.

tunnel mode mplstraffic-eng

Example:

Router (config-if)# tunnel node npls traffic-eng

Sets the mode of atunnel to MPLS for traffic engineering.
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Step 11

Step 12

Step 13

Step 14

Step 15

Step 16

Step 17

How to Configure OSPF Forwarding Adjacency .

Command or Action

Purpose

tunnel mplstraffic-eng forwar ding-adjacency
{holdtime value}

Example:

Router(config-if)# tunnel npls traffic-eng
f or war di ng- adj acency hol dti ne 10000

Advertisesa TE tunndl asalink in an |GP network.

* Theholdtime value keyword argument combination is
the time in milliseconds (ms) that a TE tunnel waits
after going down before informing the network. The
range is 0 to 4,294,967,295 ms. The default valueis 0.

ip ospf cost cost

Example:

Router(config-if)# ip ospf cost 4

(Optional) Configures the cost metric for atunnel interface
to be used as aforwarding adjacency.

exit

Example:

Router(config-if)# exit

Exits interface configuration mode.

router ospf process-id

Example:

Rout er (config)# router ospf 1

Configures an OSPF routing process and enters router
configuration mode.

mplstraffic-eng router-id interface

Example:

Rout er (config-router)# npls traffic-eng router-

id ethernet 1/0

Specifies that the traffic engineering router identifier for the
node is the I P address associated with a given interface.

mpls traffic-eng area number

Example:

Router(config-router)# npls traffic-eng area 1

Configures arouter running OSPF MPL S so that it floods
traffic engineering for the indicated OSPF area.

end

Example:

Rout er (config-router)# end

Exits router configuration mode.
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Configuration Examples for OSPF Forwarding Adjacency

This section contains an example of configuring OSPF forwarding adjacency:
e OSPF Forwarding Adjacency Example, page 6

OSPF Forwarding Adjacency Example

In the following example, the tunnel destination is the loopback interface on the other router. The router is
configured with OSPF TE extensions and it floods traffic engineering link-state advertisements (LSAS) in
OSPF area 0. The traffic engineering router identifier for the node is the | P address associated with
Loopback 0. The last five lines of the example set up the routing protocol for the MPL S network, which is
OSPF in this case.

Note Do not use the mplstraffic-eng autor oute announce command if you configure aforwarding adjacency in
the tunndl.

ip routing

ip cef distributed

mpl s traffic-eng tunnels
|

interface LoopbackO

ip address 127.0.0.1 255. 255, 255. 255

no shut down

|
interface Tunnel 1

i p unnunbered LoopbackO

no i p directed-broadcast

tunnel destination 10.1.1.1

tunnel node npls traffic-eng

tunnel npls traffic-eng forwardi ng-adjacency hol dti ne 10000
ip ospf cost 4

tunnel npls traffic-eng priority 2 2

tunnel npls traffic-eng bandwi dth 10

tunnel npls traffic-eng path-option 2 dynanic
router ospf 5

| og- adj acency- changes

network 10.1.1.1 0.0.0.0 area O

mpls traffic-eng router-id | oopbackO

mpls traffic-eng area 0

When you look at the self-generated router LSA, you will seeit as one of the linksin router LSA (shownin
bold in the following output).

Rout er# show i p ospf database route self-originate
OSPF Router with ID (10.5.5.5) (Process |ID 5)
Router Link States (Area 0)
LS age: 332
Options: (No TOS-capability, DQC)
LS Type: Rout er Links
Link State 1D:10.5.5.5
Advertising Router:10.5.5.5
LS Seq Nunber: 80000004
Checksum 0x1D24
Lengt h: 72
Nunmber of Links:4
Li nk connected to another Router (point-to-point)
(Link 1 D) Neighboring Router ID:10.3.3.3
(Link Data) Router Interface address:0.0.0.23
Nurmber of TCS netrics:0
TOS 0 Metrics: 1562




| OSPF Forwarding Adjacency Example

Additional References

Li nk connected to:a Transit Network
(Link 1 D) Designated Router address:172.16.0.1
(Link Data) Router Interface address:172.16.0.2
Number of TOS netrics: 0
TOS 0 Metrics: 10
Li nk connected to:a Transit Network
(Link 1 D) Designated Router address:172.16.0.3
(Link Data) Router Interface address:172.16.0.4
Nunber of TOS netrics:0
TOS 0 Metrics: 10
Li nk connected to:a Stub Network
(Link 1 D) Network/subnet nunber:10.5.5.5
(Link Data) Network Mask: 255.255. 255. 255
Nunmber of TOS netrics: 0
TOS 0 Metrics:1

Additional References

The following sections provide references related to OSPF Forwarding Adjacency.

Related Documents

Related Topic Document Title

MPL S traffic engineering forwarding adjacency

MPLS Traffic Engineering Forwarding Adjacency

Configuring OSPF for MPL S traffic engineering

MPLS Traffic Engineering and Enhancements

MPLS Traffic Engineering - LSP Attributes

MPLS Traffic Engineering - LSP Attributes

Standards
Standards Title
No new or modified standards are supported by this --
feature, and support for existing standards has not
been modified by this feature.
MIBs
MIBs MIBs Link
None To locate and download MIBs for selected
platforms, Cisco 10S releases, and feature sets, use
Cisco MIB Locator found at the following URL.:
http://www.cisco.com/go/mibs
RFCs
RFCs Title

No new or modified RFCs are supported by this
feature, and support for existing RFCs has not been
modified by this feature.
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Technical Assistance

Description Link

The Cisco Support website provides extensive http://www.cisco.com/techsupport
online resources, including documentation and

tools for troubleshooting and resolving technical

issues with Cisco products and technologies.

To receive security and technical information about
your products, you can subscribe to various
services, such as the Product Alert Tool (accessed
from Field Notices), the Cisco Technical Services
Newsdletter, and Really Simple Syndication (RSS)
Feeds.

Access to most tools on the Cisco Support website
requires a Cisco.com user ID and password.



http://www.cisco.com/public/support/tac/home.shtml
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