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ENDUSER LICENSE AGREEMENT

READ THIS ENDUSER LICENSE AGREEMENT (“AGREEMENT”) BEFORE DOWNLOADING, INSTALLING, ORUSING THE SOFTWARE.
BY DOWNLOADING, INSTALLING, OR USING THE SOFTWARE OROTHERWISE EXPRESSING YOUR AGREEMENT TO THE TERMS
CONTAINED HEREIN, YOU (AS CUSTOMER OR IF YOU ARE NOT THE CUSTOMER, AS A REPRESENTATIVE/AGENT AUTHORIZED TO
BINDTHECUSTOMER)CONSENTTOBEBOUNDBYTHISAGREEMENT. IF YOUDONOTORCANNOTAGREETOTHETERMSCONTAINED
HEREIN, THEN (A) DO NOT DOWNLOAD, INSTALL, OR USE THE SOFTWARE, AND (B) YOUMAY CONTACT JUNIPER NETWORKS
REGARDING LICENSE TERMS.

1. The Parties. The parties to this Agreement are (i) Juniper Networks, Inc. (if the Customer’s principal office is located in the Americas) or
JuniperNetworks (Cayman)Limited (if theCustomer’sprincipal office is locatedoutside theAmericas) (suchapplicableentitybeing referred
tohereinas “Juniper”), and (ii) thepersonororganization thatoriginally purchased fromJuniper or anauthorized Juniper reseller theapplicable
license(s) for use of the Software (“Customer”) (collectively, the “Parties”).

2. The Software. In this Agreement, “Software” means the programmodules and features of the Juniper or Juniper-supplied software, for
which Customer has paid the applicable license or support fees to Juniper or an authorized Juniper reseller, or which was embedded by
Juniper in equipment which Customer purchased from Juniper or an authorized Juniper reseller. “Software” also includes updates, upgrades
and new releases of such software. “Embedded Software” means Software which Juniper has embedded in or loaded onto the Juniper
equipment and any updates, upgrades, additions or replacements which are subsequently embedded in or loaded onto the equipment.

3. LicenseGrant.Subject to payment of the applicable fees and the limitations and restrictions set forth herein, Juniper grants to Customer
a non-exclusive and non-transferable license, without right to sublicense, to use the Software, in executable form only, subject to the
following use restrictions:

a. Customer shall use Embedded Software solely as embedded in, and for execution on, Juniper equipment originally purchased by
Customer from Juniper or an authorized Juniper reseller.

b. Customer shall use the Software on a single hardware chassis having a single processing unit, or as many chassis or processing units
for which Customer has paid the applicable license fees; provided, however, with respect to the Steel-Belted Radius or Odyssey Access
Client software only, Customer shall use such Software on a single computer containing a single physical random access memory space
and containing any number of processors. Use of the Steel-Belted Radius or IMS AAA software onmultiple computers or virtual machines
(e.g., Solaris zones) requires multiple licenses, regardless of whether such computers or virtualizations are physically contained on a single
chassis.

c. Product purchase documents, paper or electronic user documentation, and/or the particular licenses purchased by Customer may
specify limits toCustomer’s useof theSoftware. Such limitsmay restrict use toamaximumnumberof seats, registeredendpoints, concurrent
users, sessions, calls, connections, subscribers, clusters, nodes, realms, devices, links, ports or transactions, or require the purchase of
separate licenses to use particular features, functionalities, services, applications, operations, or capabilities, or provide throughput,
performance, configuration, bandwidth, interface, processing, temporal, or geographical limits. In addition, such limits may restrict the use
of the Software to managing certain kinds of networks or require the Software to be used only in conjunction with other specific Software.
Customer’s use of the Software shall be subject to all such limitations and purchase of all applicable licenses.

d. For any trial copy of the Software, Customer’s right to use the Software expires 30 days after download, installation or use of the
Software. Customer may operate the Software after the 30-day trial period only if Customer pays for a license to do so. Customer may not
extend or create an additional trial period by re-installing the Software after the 30-day trial period.

e. The Global Enterprise Edition of the Steel-Belted Radius software may be used by Customer only to manage access to Customer’s
enterprise network. Specifically, service provider customers are expressly prohibited from using the Global Enterprise Edition of the
Steel-Belted Radius software to support any commercial network access services.

The foregoing license is not transferable or assignable by Customer. No license is granted herein to any user who did not originally purchase
the applicable license(s) for the Software from Juniper or an authorized Juniper reseller.

4. Use Prohibitions. Notwithstanding the foregoing, the license provided herein does not permit the Customer to, and Customer agrees
not to and shall not: (a) modify, unbundle, reverse engineer, or create derivative works based on the Software; (b) make unauthorized
copies of the Software (except as necessary for backup purposes); (c) rent, sell, transfer, or grant any rights in and to any copy of the
Software, in any form, to any third party; (d) remove any proprietary notices, labels, ormarks on or in any copy of theSoftware or any product
in which the Software is embedded; (e) distribute any copy of the Software to any third party, including as may be embedded in Juniper
equipment sold in thesecondhandmarket; (f) useany ‘locked’ or key-restricted feature, function, service, application, operation, or capability
without first purchasing the applicable license(s) and obtaining a valid key from Juniper, even if such feature, function, service, application,
operation, or capability is enabled without a key; (g) distribute any key for the Software provided by Juniper to any third party; (h) use the
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Software in any manner that extends or is broader than the uses purchased by Customer from Juniper or an authorized Juniper reseller; (i)
use Embedded Software on non-Juniper equipment; (j) use Embedded Software (or make it available for use) on Juniper equipment that
the Customer did not originally purchase from Juniper or an authorized Juniper reseller; (k) disclose the results of testing or benchmarking
of the Software to any third party without the prior written consent of Juniper; or (l) use the Software in anymanner other than as expressly
provided herein.

5. Audit. Customer shall maintain accurate records as necessary to verify compliance with this Agreement. Upon request by Juniper,
Customer shall furnish such records to Juniper and certify its compliance with this Agreement.

6. Confidentiality. The Parties agree that aspects of the Software and associated documentation are the confidential property of Juniper.
As such, Customer shall exercise all reasonable commercial efforts tomaintain the Software and associated documentation in confidence,
which at aminimum includes restricting access to the Software to Customer employees and contractors having a need to use the Software
for Customer’s internal business purposes.

7. Ownership. Juniper and Juniper’s licensors, respectively, retain ownership of all right, title, and interest (including copyright) in and to
the Software, associated documentation, and all copies of the Software. Nothing in this Agreement constitutes a transfer or conveyance
of any right, title, or interest in the Software or associated documentation, or a sale of the Software, associated documentation, or copies
of the Software.

8. Warranty, Limitation of Liability, Disclaimer ofWarranty. The warranty applicable to the Software shall be as set forth in the warranty
statement thataccompanies theSoftware (the “WarrantyStatement”).Nothing in thisAgreement shall give rise toanyobligation to support
the Software. Support services may be purchased separately. Any such support shall be governed by a separate, written support services
agreement. TO THEMAXIMUM EXTENT PERMITTED BY LAW, JUNIPER SHALL NOT BE LIABLE FOR ANY LOST PROFITS, LOSS OF DATA,
ORCOSTSORPROCUREMENTOFSUBSTITUTEGOODSORSERVICES,ORFORANYSPECIAL, INDIRECT,ORCONSEQUENTIALDAMAGES
ARISINGOUTOFTHISAGREEMENT,THESOFTWARE,ORANYJUNIPERORJUNIPER-SUPPLIEDSOFTWARE. INNOEVENTSHALLJUNIPER
BE LIABLE FOR DAMAGES ARISING FROMUNAUTHORIZED OR IMPROPER USE OF ANY JUNIPER OR JUNIPER-SUPPLIED SOFTWARE.
EXCEPT AS EXPRESSLY PROVIDED IN THEWARRANTY STATEMENT TO THE EXTENT PERMITTED BY LAW, JUNIPER DISCLAIMS ANY
AND ALLWARRANTIES IN AND TO THE SOFTWARE (WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE), INCLUDING ANY
IMPLIEDWARRANTY OFMERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NONINFRINGEMENT. IN NO EVENT DOES
JUNIPERWARRANT THAT THE SOFTWARE, OR ANY EQUIPMENT OR NETWORK RUNNING THE SOFTWARE, WILL OPERATEWITHOUT
ERROROR INTERRUPTION, ORWILL BE FREE OF VULNERABILITY TO INTRUSION OR ATTACK. In no event shall Juniper’s or its suppliers’
or licensors’ liability to Customer, whether in contract, tort (including negligence), breach of warranty, or otherwise, exceed the price paid
by Customer for the Software that gave rise to the claim, or if the Software is embedded in another Juniper product, the price paid by
Customer for such other product. Customer acknowledges and agrees that Juniper has set its prices and entered into this Agreement in
reliance upon the disclaimers of warranty and the limitations of liability set forth herein, that the same reflect an allocation of risk between
the Parties (including the risk that a contract remedymay fail of its essential purpose and cause consequential loss), and that the same
form an essential basis of the bargain between the Parties.

9. Termination. Any breach of this Agreement or failure by Customer to pay any applicable fees due shall result in automatic termination
of the license granted herein. Upon such termination, Customer shall destroy or return to Juniper all copies of the Software and related
documentation in Customer’s possession or control.

10. Taxes. All license fees payable under this agreement are exclusive of tax. Customer shall be responsible for paying Taxes arising from
the purchase of the license, or importation or use of the Software. If applicable, valid exemption documentation for each taxing jurisdiction
shall be provided to Juniper prior to invoicing, and Customer shall promptly notify Juniper if their exemption is revoked or modified. All
payments made by Customer shall be net of any applicable withholding tax. Customer will provide reasonable assistance to Juniper in
connection with such withholding taxes by promptly: providing Juniper with valid tax receipts and other required documentation showing
Customer’s payment of any withholding taxes; completing appropriate applications that would reduce the amount of withholding tax to
be paid; and notifying and assisting Juniper in any audit or tax proceeding related to transactions hereunder. Customer shall comply with
all applicable tax laws and regulations, and Customer will promptly pay or reimburse Juniper for all costs and damages related to any
liability incurred by Juniper as a result of Customer’s non-compliance or delay with its responsibilities herein. Customer’s obligations under
this Section shall survive termination or expiration of this Agreement.

11. Export. Customer agrees to comply with all applicable export laws and restrictions and regulations of any United States and any
applicable foreign agency or authority, and not to export or re-export the Software or any direct product thereof in violation of any such
restrictions, laws or regulations, or without all necessary approvals. Customer shall be liable for any such violations. The version of the
Software supplied to Customer may contain encryption or other capabilities restricting Customer’s ability to export the Software without
an export license.
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12. Commercial Computer Software. The Software is “commercial computer software” and is provided with restricted rights. Use,
duplication, or disclosure by the United States government is subject to restrictions set forth in this Agreement and as provided in DFARS
227.7201 through 227.7202-4, FAR 12.212, FAR 27.405(b)(2), FAR 52.227-19, or FAR 52.227-14(ALT III) as applicable.

13. Interface Information. To the extent required by applicable law, and at Customer's written request, Juniper shall provide Customer
with the interface information needed to achieve interoperability between the Software and another independently created program, on
payment of applicable fee, if any. Customer shall observe strict obligations of confidentiality with respect to such information and shall use
such information in compliance with any applicable terms and conditions upon which Juniper makes such information available.

14. Third Party Software.Any licensor of Juniper whose software is embedded in the Software and any supplier of Juniper whose products
or technology are embedded in (or services are accessed by) the Software shall be a third party beneficiary with respect to this Agreement,
and such licensor or vendor shall have the right to enforce this Agreement in its own name as if it were Juniper. In addition, certain third party
softwaremay be provided with the Software and is subject to the accompanying license(s), if any, of its respective owner(s). To the extent
portions of the Software are distributed under and subject to open source licenses obligating Juniper to make the source code for such
portions publicly available (such as the GNU General Public License (“GPL”) or the GNU Library General Public License (“LGPL”)), Juniper
will make such source code portions (including Juniper modifications, as appropriate) available upon request for a period of up to three
years from the date of distribution. Such request can bemade in writing to Juniper Networks, Inc., 1194 N. Mathilda Ave., Sunnyvale, CA

94089, ATTN: General Counsel. Youmay obtain a copy of the GPL at http://www.gnu.org/licenses/gpl.html, and a copy of the LGPL

at http://www.gnu.org/licenses/lgpl.html .

15. Miscellaneous. This Agreement shall be governed by the laws of the State of California without reference to its conflicts of laws
principles. The provisions of the U.N. Convention for the International Sale of Goods shall not apply to this Agreement. For any disputes
arising under this Agreement, the Parties hereby consent to the personal and exclusive jurisdiction of, and venue in, the state and federal
courts within Santa Clara County, California. This Agreement constitutes the entire and sole agreement between Juniper and the Customer
with respect to the Software, and supersedes all prior and contemporaneous agreements relating to the Software, whether oral or written
(including any inconsistent terms contained in a purchase order), except that the terms of a separate written agreement executed by an
authorized Juniper representative and Customer shall govern to the extent such terms are inconsistent or conflict with terms contained
herein. Nomodification to this Agreement nor any waiver of any rights hereunder shall be effective unless expressly assented to in writing
by the party to be charged. If any portion of this Agreement is held invalid, the Parties agree that such invalidity shall not affect the validity
of the remainder of this Agreement. This Agreement and associated documentation has been written in the English language, and the
Parties agree that the English version will govern. (For Canada: Les parties aux présentés confirment leur volonté que cette convention de
même que tous les documents y compris tout avis qui s'y rattaché, soient redigés en langue anglaise. (Translation: The parties confirm that
this Agreement and all related documentation is and will be in the English language)).
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PART 1

RSVP LSP Tunnels

• RSVP LSP Tunnels Concepts and Reference Materials on page 3

• RSVP LSP Tunnels Configuration on page 7

• RSVP LSP Tunnels Configuration Example on page 11
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CHAPTER 1

RSVP LSP Tunnels Concepts and
Reference Materials

This chapter covers these topics:

• RSVP LSP Tunnels Overview on page 3

• RSVP LSP Tunneling Operation on page 4

• Creating End-to-End LSPs to Traverse the FA-LSP on page 4

• RSVP LSP Tunnels System Requirements on page 5

• RSVP LSP Tunnels Terms and Acronyms on page 5

RSVP LSP Tunnels Overview

A Resource Reservation Protocol (RSVP) label-switched path (LSP) tunnel enables you

to send RSVP LSPs inside other RSVP LSPs. This enables a network administrator to

provide traffic engineering fromone end of the network to the other. A useful application

for this feature is to connect customer edge (CE) routers with provider edge (PE) routers

by using anRSVPLSP, and then tunnel this edge LSP inside a secondRSVPLSP traveling

across the network core.

You should have a general understanding of MPLS and label switching concepts. For

more information about MPLS, see the Junos MPLS Applications Configuration Guide.

An RSVP LSP tunnel adds the concept of a forwarding adjacency, similar to the one used

for generalized Multiprotocol Label Switching (GMPLS). (For more information about

GMPLS, see GMPLS Overview.)

The forwardingadjacencycreatesa tunneledpath for sendingdatabetweenpeerdevices

in an RSVP LSP network. Once a forwarding adjacency LSP (FA-LSP) has been

established, other LSPs can be sent over the FA-LSP by using Constrained Shortest Path

First (CSPF), Link Management Protocol (LMP), Open Shortest Path First (OSPF), and

RSVP.

To enable an RSVP LSP tunnel, the Junos OS uses the following mechanisms:

• LMP—Originallydesigned forGMPLS,LMPestablishes forwardingadjacenciesbetween

RSVP LSP tunnel peers, andmaintains and allocates resources for traffic engineering

links.

3Copyright © 2011, Juniper Networks, Inc.



• OSPF extensions—OSPF was designed to route packets to physical and logical

interfaces related to a Physical Interface Card (PIC). This protocol has been extended

to route packets to virtual peer interfaces defined in an LMP configuration.

• RSVP-TE extensions—RSVP-TE was designed to signal the setup of packet LSPs to

physical interfaces. The protocol has been extended to request path setup for packet

LSPs traveling to virtual peer interfaces defined in an LMP configuration.

The following limitations exist for LSP hierarchies:

• Circuit cross-connect (CCC)-based LSPs are not supported.

• Graceful restart is not supported.

• Link protection is not available for FA-LSPs or at the egress point of the forwarding

adjacency.

• Point-to-multipoint LSPs are not supported across FA-LSPs.

RSVP LSP Tunneling Operation

An RSVP LSP tunnel requires close interaction between LMP, RSVP, and OSPF. The

following sequence of events describes how this works:

1. LMPnotifiesRSVPandOSPFof the control peer, the control adjacency, and resources

for the traffic engineering link.

2. GMPLS extracts the LSP attributes from the configuration and requests that RSVP

signal one or more specific paths specified by the traffic engineering link addresses.

3. RSVP determines the local traffic engineering link, corresponding control adjacency

and active control channel, and transmission parameters (such as IP destination). It

requests that LMP allocate a resource from the traffic engineering link with the

specifiedattributes. If LMPsuccessfully findsa resourcematching theattributes, label

allocation succeeds. RSVP sends a PathMsg hop by hop until it reaches the target

router.

4. The target router, on receiving the RSVP PathMsg, requests that LMP allocate a

resource basedon the signaled parameters. If label allocation succeeds, it sends back

a ResvMsg.

5. If the signaling is successful, an RSVP LSP tunnel is provisioned.

Creating End-to-End LSPs to Traverse the FA-LSP

After you create the FA-LSPs and traffic engineering links, you can configure end-to-end

LSPs to travel across the FA-LSPs. Here are some general guidelines for this step:

• In general, it is best to start your end-to-end LSP at least one hop before the ingress

of the FA-LSP and terminate your LSP at least one hop after the egress of the FA-LSP.

If you do originate both the end-to-end LSP and the FA-LSP on the same routing

platform, youmust disable CSPF and configure strict paths for the LSPs.

Copyright © 2011, Juniper Networks, Inc.4
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• If you configure CSPF, OSPF, and RSVP to create the FA-LSP, the LSP should

automatically use the FA-LSP because of the preferred lower metric generated by the

reduced number of hops.

• If you disable CSPF on the FA-LSP with the no-cspf option at the [edit protocolsmpls

label-switched-path lsp-name] hierarchy level, you must configure the peer interface

as a strict next hop in the path for your regular LSP. Tomanually configure an LSP to

travel over the FA-LSP, include the address statement at the [edit protocolsmpls path

path-name] hierarchy level and include the strict option.

For more information about creating RSVP LSPs, see the Junos MPLS Applications

Configuration Guide.

RSVP LSP Tunnels SystemRequirements

To implementanRSVPLSPtunnel, your systemmustmeet theseminimumrequirements:

• Junos OS Release 8.2 or later for support on MX Series routing platforms

• Junos OS Release 7.4 or later for RSVP LSP tunnel support on M Series and T Series

routers

• Two JuniperNetworksMSeries,MXSeries, or TSeries routers for the ingress andegress

points of the forwarding adjacency, and two Juniper Networks M Series, MX Series, or

T Series routers for the ingress and egress PE routers

RSVP LSP Tunnels Terms and Acronyms

F

forwarding adjacency A forwarding path for sending data between peer devices in an RSVP LSP tunnel network.

forwarding adjacency

LSP (FA-LSP)

A hierarchical RSVP LSP that provides a tunnel-like forwarding adjacency for other

packet-based LSPs.

L

LinkManagement

Protocol

A protocol used to define forwarding adjacencies between RSVP LSP tunnel peers and to

maintain and allocate resources on traffic engineering links.

T

traffic engineering link A logical connection between devices used to support RSVP LSP tunnels. traffic engineering

links can have addresses or IDs and are associated with certain resources or interfaces. Each

traffic engineering link represents a forwarding adjacency between a pair of devices.

5Copyright © 2011, Juniper Networks, Inc.
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CHAPTER 2

RSVP LSP Tunnels Configuration

Youmust complete the following tasks to implement an RSVP LSP tunnel:

• Configuring Link Management Protocol Traffic Engineering Links on page 7

• Configuring Link Management Protocol Peers on page 8

• Configuring Peer Interfaces in OSPF and RSVP on page 8

• Establishing FA-LSP Path Information on page 9

• Defining Label-Switched Paths for the FA-LSP on page 9

• Option: Tearing Down RSVP LSPs Gracefully on page 9

Configuring Link Management Protocol Traffic Engineering Links

To begin your RSVP LSP tunnel configuration, configure LMP traffic engineering links on

both the ingress and egress routing platforms. Because traffic engineering links define a

unidirectional connection between peer devices, youmust configure traffic engineering

links in both directions between peers to enable the bidirectional transport of packets.

To configure traffic engineering links in LMP, include the te-link te-link-name statement

at the [edit protocols link-management] hierarchy level. Define the traffic engineering

link options shown below, especially the label-switched path to be used as the FA-LSP

to reach the peer. Optionally, you can specify the traffic engineeringmetric for the traffic

engineering link (TE link). By default, the traffic engineering metric is derived from the

CSPF computation.

[edit]
protocols {
link-management {
te-link te-link-name { # Name of the TE link.
label-switched-path lsp-name; # LSP used for the forwarding adjacency.
local-address ip-address; # Local IP address associated with the TE link.
remote-address ip-address; # Remote IP addressmapped to the TE link.
te-metric value; # Traffic engineeringmetric used for the TE link.

}
}

}

7Copyright © 2011, Juniper Networks, Inc.



Configuring Link Management Protocol Peers

After you set up traffic engineering links, configure LMP network peers with the peer

peer-name statement at the [edit protocols link-management] hierarchy level. A peer is

the network device with which your routing platform communicates and establishes an

FA-LSP. Designate a peer name, configure the peer router ID as the address (often a

loopback address), and apply the traffic engineering link to be associated with this peer.

Remember to configure both sides of a peering relationship to enable bidirectional

communication.

UnlikeGMPLS, youmustnotconfigureacontrol channel forapeer. If you includeacontrol

channel, the commit operation fails.

[edit]
protocols {
link-management {
peer peer-name { # Configure the name of your network peer.
address ip-address; # Include the router ID of the peer.
te-link te-link-name; # Assign a TE link to this peer.

}
}

}

Configuring Peer Interfaces in OSPF and RSVP

After you establish LMP peers, youmust add peer interfaces to OSPF and RSVP. A peer

interface is a virtual interface used to support the control adjacency between two peers.

The peer interface namemust match the peer peer-name statement configured in LMP

at the [edit protocols link-management] hierarchy level. Because actual protocol packets

aresentand receivedbypeer interfaces, thepeer interfacescanbesignaledandadvertised

to peers like any other physical interface configured for OSPF and RSVP. To configure

OSPF routing for LMP peers, include the peer-interface statement at the [edit protocols

ospfareaarea-number]hierarchy level. ToconfigureRSVPsignaling for LMPpeers, include

the peer-interface statement at the [edit protocols rsvp] hierarchy level.

[edit]
protocols {
rsvp {
peer-interface peer-name { # Configure the name of your LMP peer.
}
ospf {
area area-number {
peer-interface peer-name { # Configure the name of your LMP peer.
}

}
}

}
}
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Establishing FA-LSP Path Information

Whenyouconfigureexplicit LSPpaths for anFA-LSP, youmustuse the traffic engineering

link remote address as your next-hop address.WhenCSPF is supported, you can use any

path option you wish. However, when CSPF is disabled with the no-cspf statement at

the [edit protocolsmpls label-switched-path lsp-name] hierarchy level, you must use

strict paths.

[edit]
protocols {
mpls {
path path-name {
next-hop-address (strict | loose);

}
}

}

NOTE: If the end-to-end LSP originates on the same routing platform as the
FA-LSP, youmust disable CSPF and use strict paths.

Defining Label-Switched Paths for the FA-LSP

Next, define your FA-LSP by including the label-switched-path statement at the [edit

protocolsmpls] hierarchy level. Include the router ID of the peer in the to statement at

the [edit protocolsmpls label-switched-path] hierarchy level. Because packet LSPs are

unidirectional, you must create one FA-LSP to reach the peer and a second FA-LSP to

return from the peer.

[edit]
protocols {
mpls {
label-switched-path lsp-name {
from ip-address;
to ip-address;
primary path-name;
secondary path-name;
no-cspf; # This statement to disable CSPF is optional.

}
}

}

Option: Tearing Down RSVP LSPs Gracefully

You can tear down an RSVP LSP in a two-step process that gracefully withdraws the

RSVPsessionusedby theLSP. For all neighbors that support graceful teardown, a request

for the teardown is sent by the routing platform to the destination endpoint for the LSP

and all RSVP neighbors in the path. The request is included within the ADMIN_STATUS

field of the RSVP packet.When neighbors receive the request, they prepare for the RSVP

session to be withdrawn. A secondmessage is sent by the routing platform to complete
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the teardown of the RSVP session. If a neighbor does not support graceful teardown, the

request is handled as a standard session teardown rather than a graceful one.

Toperformagraceful teardownof anRSVPsession, issue the clear rsvpsessiongracefully

command. Optionally, you can specify the source and destination address of the RSVP

session, the LSP identifier of the RSVP sender, and the tunnel identifier of the RSVP

session. To use these qualifiers, include the connection-source, connection-destination,

lsp-id, and tunnel-id options when you issue the clear rsvp session gracefully command.

You can also configure the amount of time that the routing platformwaits for neighbors

to receive thegraceful teardown requestbefore initiating theactual teardownby including

the graceful-deletion-timeout statement at the [edit protocols rsvp] hierarchy level. The

default graceful deletion timeout value is 30 seconds, with aminimum value of 1 second

and amaximum value of 300 seconds. To view the current value configured for graceful

deletion timeout, issue the show rsvp version operational mode command.
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CHAPTER 3

RSVPLSPTunnelsConfigurationExample

This chapter covers these topics:

• Example: RSVP LSP Tunnel Configuration on page 11

• Related Topics on page 29

Example: RSVP LSP Tunnel Configuration

Figure 1: RSVP LSP Tunnel Topology Diagram

Figure 1 on page 11 shows an end-to-end RSVP LSP called e2e_lsp_r0r5 that originates

on Router 0 and terminates on Router 5. In transit, this LSP traverses the FA-LSP

fa_lsp_r1r4. The return path is representedby the end-to-endRSVPLSP e2e_lsp_r5r0 that

travels over the FA-LSP fa_lsp_r4r1.

On Router 0, configure the end-to-end RSVP LSP that travels to Router 5. Use a strict

path that traverses Router 1 and the LMP traffic engineering link traveling from Router 1

to Router 4.

Router 0 [edit]
interfaces {
so-0/0/3 {
unit 0 {
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family inet {
address 10.1.2.1/30;

}
family mpls;

}
}
lo0 {
unit 0 {
family inet {
address 10.255.41.222/32;

}
family mpls;

}
}

}
routing-options {
forwarding-table {
export pplb;

}
}
protocols {
rsvp {
interface all;
interface fxp0.0 {
disable;

}
}
mpls {
admin-groups {
fa 1;
backup 2;
other 3;

}
label-switched-path e2e_lsp_r0r5 { # An end-to-end LSP traveling to Router 5.
to 10.255.41.221;
bandwidth 30k;
primary path-fa; # Reference the requested path here.

}
path path-fa { # Configure the strict path here.
10.1.2.2 strict;
172.16.30.2 strict; # This traverses the TE link heading to Router 4.

}
interface all;
interface fxp0.0 {
disable;

}
interface so-3/2/1.0 {
admin-group other;

}
interface so-0/0/3.0 {
admin-group other;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
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interface fxp0.0 {
disable;

}
interface all;

}
}

}
policy-options {
policy-statement pplb {
then {
load-balance per-packet;

}
}

}

On Router 1, configure an FA-LSP to reach Router 4. Establish an LMP traffic engineering

link and LMP peer relationship with Router 4. Reference the FA-LSP in the traffic

engineering link and add the peer interface into both OSPF and RSVP.

When the return path end-to-end LSP arrives at Router 1, the routing platform performs

a routing lookup and can forward traffic to Router 0. Make sure you configure OSPF

correctly between Routers 0 and 1.

Router 1 [edit]
interfaces {
so-0/0/1 {
unit 0 {
family inet {
address 10.2.3.1/30;

}
family mpls;

}
}
so-0/0/2 {
unit 0 {
family inet {
address 10.2.4.1/30;

}
family mpls;

}
}
so-0/0/3 {
unit 0 {
family inet {
address 10.1.2.2/30;

}
family mpls;

}
}
fe-0/1/2 {
unit 0 {
family inet {
address 10.2.5.1/30;

}
family mpls;

}
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}
at-1/0/0 {
atm-options {
vpi 1;

}
unit 0 {
vci 1.100;
family inet {
address 10.2.3.5/30;

}
family mpls;

}
}

}
routing-options {
forwarding-table {
export [ pplb choose_lsp ];

}
}
protocols {
rsvp {
interface all;
interface fxp0.0 {
disable;

}
peer-interface r4; # Apply the LMP peer interface here.

}
mpls {
admin-groups {
fa 1;
backup 2;
other 3;

}
label-switched-path fa_lsp_r1r4 { # Configure your FA-LSP to Router 4 here.
to 10.255.41.217;
bandwidth 400k;
primary path_r1r4; # Apply the FA-LSP path here.

}
path path_r1r4 { # Configure the FA-LSP path here.
10.2.4.2;
10.4.5.2;
10.3.5.1;

}
interface so-0/0/3.0 {
admin-group other;

}
interface so-0/0/1.0 {
admin-group fa;

}
interface at-1/0/0.0 {
admin-group backup;

}
interface fe-0/1/2.0 {
admin-group backup;

}
interface so-0/0/2.0 {
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admin-group fa;
}

}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface fxp0.0 {
disable;

}
interface all;
peer-interface r4; # Apply the LMP peer interface here.

}
}
link-management {# Configure LMP statements here.
te-link link_r1r4 { # Assign a name to the TE link here.
local-address 172.16.30.1; # Configure a local address for the TE link.
remote-address 172.16.30.2; # Configure a remote address for the TE link.
te-metric 1; # Manually set ametric here if you are not relying on CSPF.
label-switched-path fa_lsp_r1r4; # Reference the FA-LSP here.

}
peer r4 { # Configure LMP peers here.
address 10.255.41.217; # Configure the loopback address of your peer here.
te-link link_r1r4; # Apply the LMP TE link here.

}
}

}
policy-options {
policy-statement choose_lsp {
term A {
from community choose_e2e_lsp;
then {
install-nexthop strict lsp e2e_lsp_r1r4;
accept;

}
}
term B {
from community choose_fa_lsp;
then {
install-nexthop strict lsp fa_lsp_r1r4;
accept;

}
}

}
policy-statement pplb {
then {
load-balance per-packet;

}
}
community choose_e2e_lspmembers 1000:1000;
community choose_fa_lspmembers 2000:2000;
community set_e2e_lspmembers 1000:1000;
community set_fa_lspmembers 2000:2000;

}

OnRouter 2, configureOSPF,MPLS,andRSVPonall interfaces that transport theFA-LSPs

across the core network.
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Router 2 [edit]
interfaces {
so-0/0/0 {
unit 0 {
family inet {
address 10.4.5.1/30;

}
family mpls;

}
}
so-0/0/1 {
unit 0 {
family inet {
address 10.1.4.2/30;

}
family mpls;

}
}
so-0/0/2 {
unit 0 {
family inet {
address 10.2.4.2/30;

}
family mpls;

}
}
fe-0/1/2 {
unit 0 {
family inet {
address 10.3.4.2/30;

}
family mpls;

}
}

}
routing-options {
forwarding-table {
export pplb;

}
}
protocols { #OSPF, MPLS, and RSVP form the core backbone for the FA-LSPs.
rsvp {
interface all;
interface fxp0.0 {
disable;

}
}
mpls {
admin-groups {
fa 1;
backup 2;
other 3;

}
path path_r1 {
10.2.4.1;

}
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path path_r3r4 {
10.4.5.2;
10.3.5.1;

}
interface all;
interface fxp0.0 {
disable;

}
interface so-0/0/1.0 {
admin-group other;

}
interface fe-0/1/2.0 {
admin-group backup;

}
interface so-0/0/2.0 {
admin-group fa;

}
interface so-0/0/0.0 {
admin-group fa;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface fxp0.0 {
disable;

}
interface all;

}
}

}
policy-options {
policy-statement pplb {
then {
load-balance per-packet;

}
}

}

OnRouter3, configureOSPF,MPLS,andRSVPonall interfaces that transport theFA-LSPs

across the core network.

Router 3 [edit]
interfaces {
so-0/0/0 {
unit 0 {
family inet {
address 10.4.5.2/30;

}
family mpls;

}
}
so-0/0/1 {
unit 0 {
family inet {
address 10.5.6.1/30;
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}
family mpls;

}
}
so-0/0/2 {
unit 0 {
family inet {
address 10.3.5.2/30;

}
family mpls;

}
}
fe-0/1/2 {
unit 0 {
family inet {
address 10.2.5.2/30;

}
family mpls;

}
}

}
routing-options {
forwarding-table {
export pplb;

}
}
protocols { #OSPF, MPLS, and RSVP form the core backbone for the FA-LSPs.
rsvp {
interface all;
interface fxp0.0 {
disable;

}
}
mpls {
admin-groups {
fa 1;
backup 2;
other 3;

}
path path_r4 {
10.3.5.1;

}
path path_r2r1 {
10.4.5.1;
10.2.4.1;

}
interface all;
interface fxp0.0 {
disable;

}
interface so-0/0/2.0 {
admin-group fa;

}
interface fe-0/1/2.0 {
admin-group backup;

}
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interface so-0/0/1.0 {
admin-group other;

}
interface so-0/0/0.0 {
admin-group fa;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface fxp0.0 {
disable;

}
interface all;

}
}

}
policy-options {
policy-statement pplb {
then {
load-balance per-packet;

}
}

}

On Router 4, configure a return path FA-LSP to reach Router 1. Establish an LMP traffic

engineering link and LMP peer relationship with Router 1. Reference the FA-LSP in the

traffic engineering link and add the peer interface into both OSPF and RSVP.

When the initial end-to-end LSP arrives at Router 4, the routing platform performs a

routing lookupandcan forward traffic toRouter 5.Makesure youconfigureOSPFcorrectly

between Router 4 and Router 5.

Router 4 [edit]
interfaces {
so-0/0/0 {
unit 0 {
family inet {
address 10.3.6.1/30;

}
family mpls;

}
}
so-0/0/1 {
unit 0 {
family inet {
address 10.2.3.2/30;

}
family mpls;

}
}
so-0/0/2 {
unit 0 {
family inet {
address 10.3.5.1/30;

}
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family mpls;
}

}
fe-0/1/2 {
unit 0 {
family inet {
address 10.3.4.1/30;

}
family mpls;

}
}
at-1/0/0 {
atm-options {
vpi 1;

}
unit 0 {
vci 1.100;
family inet {
address 10.2.3.6/30;

}
family mpls;

}
}

}
routing-options {
forwarding-table {
export [ pplb choose_lsp ];

}
}
protocols {
rsvp {
interface all;
interface fxp0.0 {
disable;

}
peer-interface r1; # Apply the LMP peer interface here.

}
mpls {
admin-groups {
fa 1;
backup 2;
other 3;

}
label-switched-path fa_lsp_r4r1 { # Configure your FA-LSP here.
to 10.255.41.216;
bandwidth 400k;
primary path_r4r1; # Apply the FA-LSP path here.

}
path path_r4r1 { # Configure the FA-LSP path here.
10.3.5.2;
10.4.5.1;
10.2.4.1;

}
interface all;
interface fxp0.0 {
disable;
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}
interface at-1/0/0.0 {
admin-group backup;

}
interface so-0/0/2.0 {
admin-group fa;

}
interface fe-0/1/2.0 {
admin-group backup;

}
interface so-0/0/0.0 {
admin-group other;

}
interface so-0/0/1.0 {
admin-group fa;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface fxp0.0 {
disable;

}
interface all;
peer-interface r1; # Apply the LMP peer interface here.

}
}
link-management {# Configure LMP statements here.
te-link link_r4r1 { # Assign a name to the TE link here.
local-address 172.16.30.2;# Configure a local address for the TE link.
remote-address 172.16.30.1; # Configure a remote address for the TE link.
te-metric 1; #Manually set ametric here if you are not relying on CSPF.
label-switched-path fa_lsp_r4r1; # Reference the FA-LSP here.

}
peer r1 { # Configure LMP peers here.
address 10.255.41.216; # Configure the loopback address of your peer here.
te-link link_r4r1; # Apply the LMP TE link here.

}
}

}
policy-options {
policy-statement choose_lsp {
term A {
from community choose_e2e_lsp;
then {
install-nexthop strict lsp e2e_lsp_r4r1;
accept;

}
}
term B {
from community choose_fa_lsp;
then {
install-nexthop strict lsp fa_lsp_r4r1;
accept;

}
}
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}
policy-statement pplb {
then {
load-balance per-packet;

}
}
community choose_e2e_lspmembers 1000:1000;
community choose_fa_lspmembers 2000:2000;
community set_e2e_lspmembers 1000:1000;
community set_fa_lspmembers 2000:2000;

}

On Router 5, configure the return path end-to-end RSVP LSP that travels to Router 0.

Use a strict path that traverses Router 4 and the LMP traffic engineering link traveling

from Router 4 to Router 1.

Router 5 [edit]
interfaces {
so-0/0/2 {
unit 0 {
family inet {
address 10.3.6.2/30;

}
family mpls;

}
}
lo0 {
unit 0 {
family inet {
address 10.255.41.221/32;

}
}

}
}
routing-options {
forwarding-table {
export pplb;

}
}
protocols {
rsvp {
interface all;
interface fxp0.0 {
disable;

}
}
mpls {
admin-groups {
fa 1;
backup 2;
other 3;

}
label-switched-path e2e_lsp_r5r0 { # An end-to-end LSP returning to Router 0.
to 10.255.41.222;
bandwidth 30k;
primary path-fa; # Reference the requested path here.

Copyright © 2011, Juniper Networks, Inc.22

Junos OS 11.1 RSVP LSP Tunnels Feature Guide



}
path path-fa { # Configure the strict path here.
10.3.6.1 strict;
172.16.30.1 strict; # This traverses the TE link heading to Router 1.

}
interface all;
interface fxp0.0 {
disable;

}
interface so-0/0/2.0 {
admin-group other;

}
interface so-0/0/1.0 {
admin-group other;

}
}
ospf {
traffic-engineering;
area 0.0.0.0 {
interface fxp0.0 {
disable;

}
interface all;

}
}

}
policy-options {
policy-statement pplb {
then {
load-balance per-packet;

}
}

}

Verifying YourWork

To verify that your RSVP LSP tunnel is working correctly, issue the following commands:

• show ted database (extensive)

• show rsvp session name (extensive)

• show link-management

• show link-management te-link name (detail)

Tosee thesecommandsusedwith theconfigurationexample, see the following sections:

• Router 0 on page 23

• Router 1 on page 28

Router 0

On Router 0, you can verify that the FA-LSPs appear as valid paths in the traffic

engineering database. In this case, look for the paths from Router 1 (10.255.41.216) and

Router 4 (10.255.41.217) that reference the LMP traffic engineering link addresses of
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172.16.30.1 and 172.16.30.2. You can also issue the show rsvp session extensive command

to look for the path of the end-to-end LSP as it travels to Router 5 over the FA-LSP.

user@router0> show ted database
TED database: 0 ISIS nodes 8 INET nodes
ID                            Type Age(s) LnkIn LnkOut Protocol
10.255.41.214                 Rtr     486     4      4 OSPF(0.0.0.0)
    To: 10.255.41.222, Local: 10.1.4.2, Remote: 10.1.4.1
    To: 10.255.41.216, Local: 10.2.4.2, Remote: 10.2.4.1
    To: 10.255.41.215, Local: 10.4.5.1, Remote: 10.4.5.2
    To: 10.3.4.1-1, Local: 10.3.4.2, Remote: 0.0.0.0
ID                            Type Age(s) LnkIn LnkOut Protocol
10.255.41.215                 Rtr     187     4      4 OSPF(0.0.0.0)
    To: 10.255.41.214, Local: 10.4.5.2, Remote: 10.4.5.1
    To: 10.255.41.217, Local: 10.3.5.2, Remote: 10.3.5.1
    To: 10.255.41.221, Local: 10.5.6.1, Remote: 10.5.6.2
    To: 10.2.5.1-1, Local: 10.2.5.2, Remote: 0.0.0.0
ID                            Type Age(s) LnkIn LnkOut Protocol
10.255.41.216                  Rtr     396     6      6 OSPF(0.0.0.0)
    To: 10.255.41.222, Local: 10.1.2.2, Remote: 10.1.2.1
    To: 10.255.41.214, Local: 10.2.4.1, Remote: 10.2.4.2
    To: 10.255.41.217, Local: 10.2.3.1, Remote: 10.2.3.2

To: 10.255.41.217, Local: 172.16.30.1, Remote: 172.16.30.2
    To: 10.255.41.217, Local: 10.2.3.5, Remote: 10.2.3.6
    To: 10.2.5.1-1, Local: 10.2.5.1, Remote: 0.0.0.0
ID                            Type Age(s) LnkIn LnkOut Protocol
10.255.41.217                  Rtr     404     6      6 OSPF(0.0.0.0)
    To: 10.255.41.216, Local: 10.2.3.2, Remote: 10.2.3.1

To: 10.255.41.216, Local: 172.16.30.2, Remote: 172.16.30.1
    To: 10.255.41.216, Local: 10.2.3.6, Remote: 10.2.3.5
    To: 10.255.41.215, Local: 10.3.5.1, Remote: 10.3.5.2
    To: 10.255.41.221, Local: 10.3.6.1, Remote: 10.3.6.2
    To: 10.3.4.1-1, Local: 10.3.4.1, Remote: 0.0.0.0
ID                            Type Age(s) LnkIn LnkOut Protocol
10.255.41.221                 Rtr     481     2      2 OSPF(0.0.0.0)
    To: 10.255.41.215, Local: 10.5.6.2, Remote: 10.5.6.1
    To: 10.255.41.217, Local: 10.3.6.2, Remote: 10.3.6.1
ID                            Type Age(s) LnkIn LnkOut Protocol
10.255.41.222                 Rtr    2883     2      2 OSPF(0.0.0.0)
    To: 10.255.41.216, Local: 10.1.2.1, Remote: 10.1.2.2
    To: 10.255.41.214, Local: 10.1.4.1, Remote: 10.1.4.2

user@router0>  show ted database 10.255.41.216 extensive
TED database: 0 ISIS nodes 8 INET nodes
NodeID: 10.255.41.216
  Type: Rtr, Age: 421 secs, LinkIn: 6, LinkOut: 6
  Protocol: OSPF(0.0.0.0)
    To: 10.255.41.222, Local: 10.1.2.2, Remote: 10.1.2.1
      Color: 0x8 other
      Metric: 1
      Static BW: 155.52Mbps
      Reservable BW: 155.52Mbps
      Available BW [priority] bps:
          [0] 155.4Mbps    [1] 155.4Mbps   [2] 155.4Mbps   [3] 155.4Mbps
          [4] 155.4Mbps    [5] 155.4Mbps   [6] 155.4Mbps   [7] 155.4Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 155.4Mbps    [1] 155.4Mbps   [2] 155.4Mbps   [3] 155.4Mbps
          [4] 155.4Mbps    [5] 155.4Mbps   [6] 155.4Mbps   [7] 155.4Mbps
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    To: 10.255.41.214, Local: 10.2.4.1, Remote: 10.2.4.2
      Color: 0x2 fa
      Metric: 1
      Static BW: 155.52Mbps
      Reservable BW: 155.52Mbps
      Available BW [priority] bps:
          [0] 155.12Mbps   [1] 155.12Mbps  [2] 155.12Mbps  [3] 155.12Mbps
          [4] 155.12Mbps   [5] 155.12Mbps  [6] 155.12Mbps  [7] 155.12Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 155.12Mbps   [1] 155.12Mbps  [2] 155.12Mbps  [3] 155.12Mbps
          [4] 155.12Mbps   [5] 155.12Mbps  [6] 155.12Mbps  [7] 155.12Mbps
    To: 10.255.41.217, Local: 10.2.3.1, Remote: 10.2.3.2
      Color: 0x2 fa
      Metric: 1
      Static BW: 155.52Mbps
      Reservable BW: 155.52Mbps
      Available BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
    To: 10.255.41.217,  Local: 172.16.30.1, Remote: 172.16.30.2
      Metric: 1
      Static BW: 400kbps
      Reservable BW: 400kbps
      Available BW [priority] bps:
          [0] 370kbps      [1] 370kbps     [2] 370kbps     [3] 370kbps
          [4] 370kbps      [5] 370kbps     [6] 370kbps     [7] 370kbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 370kbps      [1] 370kbps     [2] 370kbps     [3] 370kbps
          [4] 370kbps      [5] 370kbps     [6] 370kbps     [7] 370kbps
    To: 10.255.41.217, Local: 10.2.3.5, Remote: 10.2.3.6
      Color: 0x4 backup
      Metric: 1
      Static BW: 155.52Mbps
      Reservable BW: 155.52Mbps
      Available BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
    To: 10.2.5.1-1, Local: 10.2.5.1, Remote: 0.0.0.0
      Color: 0x4 backup
      Metric: 1
      Static BW: 100Mbps
      Reservable BW: 100Mbps
      Available BW [priority] bps:
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          [0] 100Mbps      [1] 100Mbps     [2] 100Mbps     [3] 100Mbps
          [4] 100Mbps      [5] 100Mbps     [6] 100Mbps     [7] 100Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 100Mbps      [1] 100Mbps     [2] 100Mbps     [3] 100Mbps
          [4] 100Mbps      [5] 100Mbps     [6] 100Mbps     [7] 100Mbps

user@router0> show ted database 10.255.41.217 extensive
TED database: 0 ISIS nodes 8 INET nodes
NodeID: 10.255.41.217
  Type: Rtr, Age: 473 secs, LinkIn: 6, LinkOut: 6
  Protocol: OSPF(0.0.0.0)
    To: 10.255.41.216, Local: 10.2.3.2, Remote: 10.2.3.1
      Color: 0x2 fa
      Metric: 1
      Static BW: 155.52Mbps
      Reservable BW: 155.52Mbps
      Available BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
    To: 10.255.41.216,  Local: 172.16.30.2, Remote: 172.16.30.1
      Metric: 1
      Static BW: 400kbps
      Reservable BW: 400kbps
      Available BW [priority] bps:
          [0] 370kbps      [1] 370kbps     [2] 370kbps     [3] 370kbps
          [4] 370kbps      [5] 370kbps     [6] 370kbps     [7] 370kbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 370kbps      [1] 370kbps     [2] 370kbps     [3] 370kbps
          [4] 370kbps      [5] 370kbps     [6] 370kbps     [7] 370kbps
    To: 10.255.41.216, Local: 10.2.3.6, Remote: 10.2.3.5
      Color: 0x4 backup
      Metric: 1
      Static BW: 155.52Mbps
      Reservable BW: 155.52Mbps
      Available BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
    To: 10.255.41.215, Local: 10.3.5.1, Remote: 10.3.5.2
      Color: 0x2 fa
      Metric: 1
      Static BW: 155.52Mbps
      Reservable BW: 155.52Mbps
      Available BW [priority] bps:
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          [0] 155.12Mbps   [1] 155.12Mbps  [2] 155.12Mbps  [3] 155.12Mbps
          [4] 155.12Mbps   [5] 155.12Mbps  [6] 155.12Mbps  [7] 155.12Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 155.12Mbps   [1] 155.12Mbps  [2] 155.12Mbps  [3] 155.12Mbps
          [4] 155.12Mbps   [5] 155.12Mbps  [6] 155.12Mbps  [7] 155.12Mbps
    To: 10.255.41.221, Local: 10.3.6.1, Remote: 10.3.6.2
      Color: 0x8 other
      Metric: 1
      Static BW: 155.52Mbps
      Reservable BW: 155.52Mbps
      Available BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 155.52Mbps   [1] 155.52Mbps  [2] 155.52Mbps  [3] 155.52Mbps
          [4] 155.52Mbps   [5] 155.52Mbps  [6] 155.52Mbps  [7] 155.52Mbps
    To: 10.3.4.1-1, Local: 10.3.4.1, Remote: 0.0.0.0
      Color: 0x4 backup
      Metric: 1
      Static BW: 100Mbps
      Reservable BW: 100Mbps
      Available BW [priority] bps:
          [0] 100Mbps      [1] 100Mbps     [2] 100Mbps     [3] 100Mbps
          [4] 100Mbps      [5] 100Mbps     [6] 100Mbps     [7] 100Mbps
      Interface Switching Capability Descriptor(1):
        Switching type: Packet
        Encoding type: Packet
        Maximum LSP BW [priority] bps:
          [0] 100Mbps      [1] 100Mbps     [2] 100Mbps     [3] 100Mbps
          [4] 100Mbps      [5] 100Mbps     [6] 100Mbps     [7] 100Mbps

user@router0> show rsvp session name e2e_lsp_r0r5 extensive
Ingress RSVP: 1 sessions
10.255.41.221
  From: 10.255.41.222, LSPstate: Up, ActiveRoute: 2
  LSPname: e2e_lsp_r0r5, LSPpath: Primary
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: 101584
  Resv style: 1 FF, Label in: -, Label out: 101584
  Time left:    -, Since: Wed Sep  7 19:02:56 2005
  Tspec: rate 30kbps size 30kbps peak Infbps m 20 M 1500
  Port number: sender 2 receiver 29458 protocol 0
  PATH rcvfrom: localclient
  Adspec: sent MTU 1500
  Path MTU: received 1500
  PATH sentto: 10.1.2.2 (so-0/0/3.0) 15 pkts
  RESV rcvfrom: 10.1.2.2 (so-0/0/3.0) 16 pkts
Explct route: 10.1.2.2 172.16.30.2 10.3.6.2
Record route: <self> 10.1.2.2 172.16.30.2 10.3.6.2

Total 1 displayed, Up 1, Down 0

Egress RSVP: 1 sessions
Total 0 displayed, Up 0, Down 0
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Transit RSVP: 0 sessions
Total 0 displayed, Up 0, Down 0

Router 1

OnRouter 1, verify that your LMP traffic engineering link configuration is working and that

the end-to-end LSP is traversing the traffic engineering link by issuing the show

link-management set of commands. You can also issue the show rsvp session extensive

command to confirm that the FA-LSP is operational.

user@router1> show link-management
Peer name: r4 , System identifier: 10758
 State: Up, Control address: 10.255.41.217

TE links:
link_r1r4

TE link name: link_r1r4, State: Up
  Local identifier: 16299, Remote identifier: 0, Local address: 172.16.30.1, Remote
address: 172.16.30.2,
  Encoding: Packet, Switching: Packet, Minimum bandwidth: 0bps, Maximum bandwidth:
 400kbps,
  Total bandwidth: 400kbps, Available bandwidth: 370kbps
    Name        State Local ID  Remote ID      Bandwidth Used  LSP-name

fa_lsp_r1r4 Up 22642 0 400kbps Yes e2e_lsp_r0r5

user@router1>  show link-management te-link name link_r1r4 detail
 TE link name: link_r1r4, State: Up
  Local identifier: 16299, Remote identifier: 0, Local address: 172.16.30.1, Remote
address: 172.16.30.2,
  Encoding: Packet, Switching: Packet, Minimum bandwidth: 0bps, Maximum bandwidth:
 400kbps,
  Total bandwidth: 400kbps, Available bandwidth: 370kbps
    Resource: fa_lsp_r1r4, Type: LSP, System identifier: 2147483683, State: Up, 
Local identifier: 22642,
    Remote identifier: 0
    Total bandwidth: 400kbps, Unallocated bandwidth: 370kbps
    Traffic parameters: Encoding: Packet, Switching: Packet, Granularity: Unknown

Number of allocations: 1, In use: Yes
LSP name: e2e_lsp_r0r5, Allocated bandwidth: 30kbps

user@router1>  show rsvp session name fa_lsp_r1r4 extensive
Ingress RSVP: 1 sessions
10.255.41.217
  From: 10.255.41.216, LSPstate: Up, ActiveRoute: 0
  LSPname: fa_lsp_r1r4, LSPpath: Primary
  Suggested label received: -, Suggested label sent: -
  Recovery label received: -, Recovery label sent: 100816
  Resv style: 1 FF, Label in: -, Label out: 100816
  Time left:    -, Since: Wed Sep  7 19:02:33 2005
  Tspec: rate 400kbps size 400kbps peak Infbps m 20 M 1500
  Port number: sender 2 receiver 5933 protocol 0
  PATH rcvfrom: localclient
  Adspec: sent MTU 1500
  Path MTU: received 1500
  PATH sentto: 10.2.4.2 (so-0/0/2.0) 28 pkts
  RESV rcvfrom: 10.2.4.2 (so-0/0/2.0) 26 pkts
Explct route: 10.2.4.2 10.4.5.2 10.3.5.1

Record route: <self> 10.2.4.2 10.4.5.2 10.3.5.1
Total 1 displayed, Up 1, Down 0
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Egress RSVP: 1 sessions
Total 0 displayed, Up 0, Down 0

Transit RSVP: 2 sessions
Total 0 displayed, Up 0, Down 0

Related Topics

• Junos MPLS Applications Configuration Guide

• RFC 2205, Resource ReSerVation Protocol (RSVP)

• Internet draft draft-ietf-mpls-bundle-04.txt, Link Bundling in MPLS Traffic Engineering

(expires January 2003)

• Internet draft draft-ietf-ccamp-lmp-10.txt, Link Management Protocol (LMP) (expires

April 2004)

• Internet draft draft-ietf-mpls-lsp-hierarchy-08.txt, LSP Hierarchy with Generalized

MPLS TE (expires March 2003)
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