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Chapter 1: New in this release

There are no new updates to Avaya Ethernet Routing Switch 8800/8600 Configuration — MPLS Services,
NN46205-519 for Release 7.2.
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Chapter 2: Purpose of this document

This manual explains how to configure the Multiprotocol Label Switching (MPLS) core on the Avaya
Ethernet Routing Switch 8800/8600, which you must do before you can configure Virtual Private Network
(VPN) services. After you use this manual to configure the MPLS core, see Avaya Ethernet Routing Switch
8800/8600 Configuration — IP VPN, NN46205-520. The VPN manual explains how to configure VPNs
based on the BGP/MPLS IP Virtual Private Networks RFC 4364 (replacing 2547).

Prerequisites
• Procedures in this document include configuration steps. You must be familiar with the

command line interface (CLI), the Avaya command line interface (ACLI), or Enterprise
Device Manager, as explained in Avaya Ethernet Routing Switch 8800/8600 User Interface
Fundamentals, NN46205-308.
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Chapter 3: MPLS fundamentals

This section introduces Multiprotocol Label Switching (MPLS) and defines some commonly used terms.
For more information about MPLS, see Multiprotocol Label Switching Architecture, RFC 3031.

In traditional IP networks, each transit node makes an independent forwarding decision when transmitting
packets through the network. MPLS defines a mechanism for forwarding traffic packets based on fixed-
length labels instead of IP address-based routing at each hop.

MPLS uses an underlying interior gateway protocol (IGP) to establish network reachability, and associates
fixed-length labels with discovered routes to forward packets through the network. Packets are classified
after they enter the MPLS domain, and then travel along a predefined Label Switched Path (LSP) to the
network egress. Transit nodes do not make routing decisions when processing packets, but merely
forward them based on the MPLS label, independent of the information in the encapsulated IP header.

The ingress node assigns a fixed-length label to each packet as packet enters the network, and forwards
packet to the next hop. As traffic moves through the network, each node swaps the incoming label for an
outgoing label, based on a predefined label database on each node.

MPLS elements
The following sections describe the elements of MPLS networks.

Label switched path
A label switched path (LSP) is an end-to-end unidirectional tunnel set up between MPLS-
enabled routers. Data travels through the MPLS network over LSPs from the network ingress
to the network egress. The LSP is determined by a sequence of labels, initiated at the ingress
node.

Packets that require the same treatment for transport through the network are grouped into a
forwarding equivalence class (FEC). The destination subnet of packets to be forwarded
identifies the FECs.

All packets within the same FEC use the same LSP to travel across the network. Packets are
classified after they enter the network; all subsequent forwarding decisions are based on the
FEC to which each packet belongs (that is, each label corresponds to a FEC). MPLS-enabled
routers use a (such as LDP or RSVP-TE) to generate and distribute label-to-FEC bindings.

Because LSPs are unidirectional, you must create a pair of LSPs to support bidirectional
traffic.
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LSRs and LERs
MPLS-enabled routers are grouped into two categories:

• label switching routers (LSR), or provider (P) nodes

• label edge routers (LER), or provider edge (PE) nodes

LSRs reside in the network core, and provide high-speed switching functions for the network.
LERs reside at the network edge, initiating and terminating LSPs and assigning packets to
FECs as traffic enters the network. Each LSR and LER build a Label Information Base (LIB)
to map FECs to incoming and outgoing labels.

MPLS label
The following sections provide additional detail about the MPLS label distribution.

Label description
As traffic enters the MPLS network, each packet is marked with a label. A label, in its simplest
form, identifies the path a packet traverses. An MPLS label is carried or encapsulated in
between the Layer 2 and the Layer 3 header. The receiving router examines the packet for its
label content to determine the next hop. After labeling a packet, the rest of the journey of the
packet through the MPLS network is based on label switching. The label values are of local
significance only, meaning that they pertain only to hops between LSRs.

Label allocation
As traffic enters the MPLS network, the ingress LSR groups traffic requiring similar treatment
into FEC. Each transit LSR maps the FECs to incoming and outgoing labels. Each downstream
router advertise the FEC-to-label assignments to the upstream router.

Operations on labels
MPLS supports the following label operations:

• Push—adds a new label onto the packet.

• Pop—removes the label from the packet.

• Swap—replaces the existing label with a new label.

MPLS fundamentals
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NHLFE
The Next Hop Label Forwarding Entry (NHLFE) specifies the actions to take for each labeled
packet. The details it provides include:

• next hop for the packet

• the operation to perform on the label—push, pop, swap

ILM
The Incoming Label Map (ILM) maps each incoming label to a set of NHLFEs. MPLS uses the
ILM to determine the action to perform on incoming labeled packets.

FTN
The FEC-to-NHLFE (FTN) maps each FEC to a set of NHLFEs. MPLS uses FTN to determine
the label to apply and the action to perform on incoming unlabeled packets.

Penultimate Hop Popping
Penultimate Hop Popping (PHP) improves label process efficiency at the LSP egress. With full
PHP enabled, the egress LSR can save processing time on the outer label lookup by notifying
its upstream neighbor to pop the outer label before forwarding the packet.

MPLS supports three modes for PHP behavior:

• Implicit null
• Explicit null
• PHP disabled

Implicit null
In implicit null mode, the Avaya Ethernet Routing Switch 8800/8600 advertises the implicit null
label (label 3) for LSPs that it terminates. Label 3 indicates that the upstream router must
remove the outer label before forwarding the packet to the egress router, without replacing it
with another label. Upon receipt, the Ethernet Routing Switch 8800/8600 does not have to
process the outer label, and forwards the packet based on the next inner label or the destination
address in the encapsulated IP header.

Penultimate Hop Popping
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Explicit null
In explicit null mode, the Ethernet Routing Switch 8800/8600 advertises the explicit null label
(label 0) for LSPs that it terminates. The upstream router uses label 0 as the outgoing label for
the packet, which indicates to the Ethernet Routing Switch 8800/8600 that it is the final hop on
the LSP. Upon receipt, the Ethernet Routing Switch 8800/8600 pops the label without
performing a label lookup, and forwards the packet based on the next inner label or the
destination address in the encapsulated IP header.

In explicit-null mode, the system marks the EXP bits in the explicit-null label to match the EXP
bits of the popped label, so that Diff-Serv treatment is preserved at the egress LER.

PHP disabled
If PHP is disabled, MPLS advertises a normal label (from the range 16-524288) for an LSP
when sending a label mapping to the upstream router. Upon receipt of a packet, the MPLS
performs a label lookup, and then pops the label and forwards the packet based on the next
inner label (if present) or the destination address in the encapsulated IP header.

Because each egress LSP is assigned a different label, PHP disabled allows traffic statistic
collection for individual egress LSPs.

Routing traffic with policy-based redirection
To route traffic to LSPs, you can use the Quality of Service (QoS) policy-based redirect feature.
Using this feature, you can redirect user-configured traffic flows to specific LSPs.

Types of LSPs
There are three types of LSP:

• Static LSP
• LDP LSP
• RSVP-signaled LSP

MPLS fundamentals
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Static LSP
Static LSPs are manually configured LSPs. No label distribution protocol is enabled. For each
LSR along the LSP path, you must manually configure LSP labels, similar to static routes. The
following figure shows the label actions that each LSR must perform along the LSP path.

LDP LSP
Using Label Distribution Protocol (LDP), routers can discover neighbors and establish LDP
sessions with them so that they can exchange label mapping information. An LDP LSR
identifies the best routes, as selected by the underlying IGP, and binds a locally significant
label to each and then propagates this binding to neighbors.

RSVP-TE-signaled LSPs
Resource Reservation Protocol with traffic engineering extensions (RSVP-TE) is a label
signaling protocol that you use to set up traffic-engineered LSPs through the MPLS network.

Using RSVP-TE, an ingress router can set up traffic-engineered LSPs (also called tunnels)
through the MPLS network. The intermediate and egress routers accept RSVP-TE signaling
messages from the ingress router to set up and maintain the LSP and dynamically assign
labels.

Where LDP LSPs are dynamic, RSVP-TE tunnels are user-initiated: you need only configure
the ingress router. You can use RSVP-TE to create tunnels that avoid points of congestion in
the network.

RSVP-TE-signaled LSPs can be one of two types:

• Explicit-path LSP—With explicit-path LSPs, you can manually specify the intermediate
hops along the LSP. Each hop in the explicit-path LSP is either strict or loose. If the hop
is strict, the LSP must go to the specified address directly, without traversing intermediary
nodes. If the hop is loose, the RSVP-TE relies on IGP lookups to determine the best route
to the specified address.

• Constrained-path LSP—With constrained-path LSP, the router uses the Constrained
Shortest Path First (CSPF) protocol to determine the LSP path. In this case, RSVP-TE
and CSPF must be enabled on all routers along the LSP path. With CSPF LSPs, you can
specify traffic engineering parameters that must be met by each LSR to create the LSP.

Types of LSPs
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MPLS and VLAN tagging
The Ethernet Routing Switch 8800/8600 does not recognize MPLS tagged packets belonging
to IP Protocol or IP Subnet based VLANs unless they are 802.1q tagged. For the best results,
Avaya recommends that you enable tagging on all incoming and outgoing ports for the MPLS
network. This ensures that incoming MPLS data packets are processed for the right VLAN
regardless of the VLAN type.

MIB considerations
Ethernet Routing Switch supports the following tables from MPLS-TE-MIB in partial read-write
mode:

• mplsTunnelTable

• mplsTunnelHopTable

• mplsTunnelResourceTable

Ethernet Routing Switch supports the following tables from MPLS-TE-MIB in read-only mode:

• mplsTunnelPerfTable

• mplsTunnelARHopTable

• mplsTunnelCHopTable

• mplsTunnelCRLDPResTable

Ethernet Routing Switch does not support the following groups from MPLS-TE-MIB:

• mplsTeScalars

Terminology
This section defines the terms used in the Avaya Inc. MPLS solution.

access port A port on the Avaya Ethernet Routing Switch
8800/8600 that connects to customer equipment
either directly or indirectly.

binding LSRs create label bindings that map labels and FECs,
and then inform other LSRs of these bindings.

MPLS fundamentals
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circuitless IP (CLIP) An address that is bound to a device, not a specific
port on the device.

downstream node Refers to the node that the packet enters on the
downstream node.

downstream on demand An advertising mode where LSRs distribute bindings
only to other LSRs that explicitly request them.

downstream unsolicited An advertising mode where LSRs distribute bindings
to other LSRs even if they do not explicitly request
them.

explicit path A Resource Reservation Protocol (RSVP) hop-by hop
LSP that terminates on an interface IP address on the
egress Label Edge Router (LER).

Forwarding Equivalency Class
(FEC)

A group of IP packets that are forwarded in the same
manner, over the same path, and with the same
forwarding treatment. A FEC can correspond to a
destination IP subnet, but it also can correspond to a
traffic class that the LER considers significant. For
example, all traffic with a certain value of IP
precedence can constitute a FEC.

FEC to NHLFE table (FTN) A lookup table that is consulted for incoming,
unlabeled packets to determine which label values to
use when encapsulating the packet. (See also Next
Hop Label Forwarding Entry [NHLFE]).

interior gateway protocol (IGP) A term applied to a protocol that is used to increase
network reachability and distribute routing information
within an autonomous system. Open Shortest Path
First (OSPF) and Intermediate System to Intermediate
System (IS-IS) are common IGPs.

incoming label map (ILM) An index used to map an incoming labeled packet to
an NHLFE.

label A fixed length header that an LSR uses to forward
packets along a Label Switched Path (LSP). A label
represents a FEC.
Routers forward by destination addresses; LSRs
forward by labels. Two packets with the same
destination, but different labels, can use different
paths to the same destination.

label advertise mode This mode (downstream unsolicited or downstream on
demand) determines when the interface distributes
label mappings to the next hop upstream.

label binding An association between a label and a FEC, which can
be advertised to neighbors to establish an LSP.

label distribution mode This mode (independent or ordered) specifies how an
LSR binds a label to a FEC.

Terminology
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Label Distribution Protocol (LDP) A protocol used for establishing LSPs based on next-
hop information obtained from the underlying IP
routing protocol (for example, OSPF).

label edge router (LER) LERs control traffic entering and exiting an MPLS
network.
Incoming non-MPLS traffic. An LER adds a label and
forwards the packet to another LSR. LERs attach
labels to packets based on a FEC.
Outgoing MPLS traffic. An LER strips the label and
forwards the packet to a non-MPLS device.

label information base (LIB) A table of incoming labels, outgoing labels, and
interface mappings.

label retention mode This mode (liberal or conservative) specifies whether
or not the interface retains label bindings that it
receives from LSRs.

label stack MPLS uses a label stack, which can contain multiple
labels. For example, in a stack containing two labels,
the bottom label represents the egress Peripheral
Equipment (PE) and the top label represents the next
hop along the LSP. To move a packet across the
network, LSRs swap out the top label to forward the
packet to the next hop.

label switched path (LSP) The predetermined route or path that a set of packets
bound to a FEC traverses through an MPLS network
to reach their destination.
LSPs are sometimes referred to as tunnels or LSP
tunnels.

label switched router (LSR) A core router that operates between the source and
destination LERs in an MPLS network. LSRs strip off
the existing label and applies a new label that tells the
next-hop LSR how to forward the packet.

label use mode This mode (immediate or not immediate) specifies
when the interface uses the label for the next hop.

LDP target address IP address of the remote peer to which a targeted LDP
session is formed. On the Avaya Ethernet Routing
Switch 8800/8600, this address is equivalent to the
MPLS router ID of the remote peer and the CLIP
address of the egress LER.

Logical Provider Edge (LPE) The LPE distributes the processing of Virtual Private
Network (VPN) across the Ethernet Routing Switch
8800/8600.

Multi-Protocol Label Switching
(MPLS)

A protocol that uses labels to make forwarding
decisions based on a label information parameter in
the IP packet instead of using the parameters in the IP
header.

MPLS fundamentals
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next hop The next hop to which a packet can be sent to advance
the packet to the destination.

Next Hop Label Forwarding Entry
(NHLFE)

An index used to forward a labeled packet. It contains
the next hop of the packet and instructions of what to
do, either swap the label or pop the label stack.

Open Shortest Path First (OSPF)
protocol

A link-state protocol in the IP suite that allows routers
in the same AS to exchange routing information by
means of periodic updates. Each router periodically
tests the status of the physical connection to each of
its neighbors, and sends this information to its other
neighbors. With this information, each router builds a
shortest-path tree with itself as the tree root to identify
the shortest path from itself to each destination, and
to build its routing table.

ERS 8800/8600 The Ethernet Routing Switch 8800/8600 is the PE-
Core switch that provides MPLS services and is the
entry point into the ISP backbone. (See also Logical
Provider Edge [LPE]).

penultimate router Penultimate means next-to-last. In this case, it refers
to the next-to-last provider router in the network.
The penultimate router

• pops off the top label in the label stack

• recognizes that the next hop is the last hop in the
LSP of the MPLS network

• pops off the bottom label to expose the native IPv4
packet

• forwards the packet to the last-hop LPE, which reads
the packet and identifies the target address that is
connected to the directly attached CE

Record Route Object (RRO) A feature of the RSVP. RRO allows the path through
the MPLS cloud to be displayed at the sender of the
path if RRO is set to true.

Resource Reservation Protocol-
Traffic Engineering (RSVP-TE)

A protocol with traffic engineering extensions, which
reserves network resources to establish explicitly
routed MPLS LSPs.

shim MPLS uses a shim header for Ethernet packets so
they can accommodate a label in their header. MPLS
uses the shim to make forwarding decisions. The shim
label is a 32-bit identifier used to identify a FEC.

traffic engineering (TE) The process of mapping traffic demand onto a network
to enhance its performance.

Terminology
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trunk port On the Ethernet Routing Switch 8800/8600, a trunk
port is a port that connects to the service provider
network such as the MPLS environment.

upstream node An upstream node refers to the node that the packet
exits on its way to the downstream node on the next
hop LSR.

MPLS fundamentals
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Chapter 4: MPLS configuration

This section outlines the required tasks you need to perform to configure Multiprotocol Label Switching
(MPLS) on the Avaya Ethernet Routing Switch 8800/8600.

After you first load and run a software release that support MPLS, the file nbpdtrc.lo0 appears on the
Personal Computer Memory Card International Association (PCMCIA). You can use this MPLS trace file
for debugging purposes; do not delete it.

For more information about MPLS configurations and to view examples, go to the Avaya support Web
site: www.avaya.com/support.

MPLS configuration tasks
This work flow shows you the sequence of tasks you perform to configure MPLS on the
Ethernet Routing Switch 8800/8600.
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Figure 1: MPLS Configuration
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Chapter 5: MPLS prerequisites
configuration using Enterprise
Device Manager

This section describes the configuration prerequisites for the Multiprotocol Label Switching (MPLS) core.
Before you can configure MPLS, you must prepare the switch using the procedures in this section. After
completing these prerequisites, select an Label Switched Path (LSP) protocol and for more information
about the configuration, see LDP configuration using Enterprise Device Manager on page 27 or RSVP
configuration using Enterprise Device Manager on page 39.

General configuration rules
The following rules apply to Virtual Private Network (VPN):

• Avaya Ethernet Routing Switch 8800/8600 switches are configured with two types of port
classifications: access ports and trunk ports.

- Access ports connect to customer equipment and define the type of VPN in use.

- Trunk ports connect to the service provider MPLS core network.

Be sure to configure the appropriate port type for your configuration requirements.

• MPLS Router ID

The MPLS Router ID uniquely identifies an MPLS-capable router in the MPLS network.
One of the local router's circuitless IP (CLIP) addresses is chosen as the MPLS Router
ID. Since CLIP addresses are not associated with any physical interface, if any MPLS
interface fails, the MPLS network can still access the router through some other MPLS
interface.

The following rules apply to the MPLS Router ID:

- The MPLS Router ID must be a local CLIP address.

- Only one CLIP address can be chosen as MPLS Route ID.

- When you configure Open Shortest Path First (OSPF), ensure that the OSPF Router
ID and the MPLS Router ID are the same.

- If OSPF is used as the IGP, OSPF must be enabled on the CLIP interface.
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Configuring MPLS prerequisites using Enterprise Device
Manager procedures

This task flow shows you the sequence of procedures to prepare the switch for MPLS
configuration.

This section contains procedures for configuring MPLS.

Figure 2: Configure MPLS prerequisites

Configuring Ethernet ports
Configure Ethernet ports on the Ethernet Routing Switch 8800/8600 to assign one of two port
types: access or trunk. An access port is a port that connects to customer equipment either
directly or indirectly through another device. A trunk port is a port that connects to the service
provider network such as the MPLS environment.

Configure the Ethernet ports by performing this procedure.

MPLS prerequisites configuration using Enterprise Device Manager
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Procedure steps

1. In the Device Physical View tab, select a port .

2. In the navigation tree, open the following folders: Configuration > Edit > Port

3. Click IP.

4. Click Insert.

5. Enter an IP address and network mask to assign an IP address to the port.

6. Type the VLAN ID, if required. The port is assigned to the VRF instance specified.

7. Click Insert.

Configuring circuitless IP
Configure circuitless IP (CLIP) to ensure that, if one or more of the switch interfaces become
disabled, the switch is always reachable as long as a viable path to the switch exists. IP traffic
flows to and from the CLIP interface as it does on other IP interfaces. For more information
about CLIP, see Avaya Ethernet Routing Switch 8800/8600 Configuration — IP Routing,
NN46205-523.

Configure the circuitless IP by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > IP.

2. Click IP.

3. Click the Circuitless IP tab.

4. Click Insert.

5. Assign a CLIP interface number within the range 1–32.

6. Enter the IP address.

7. Enter the network mask.

8. Click Insert.

9. Select the new CLIP interface.

10. Click OSPF.

Configuring circuitless IP
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11. Enter the area ID and select Enable.

12. Click Apply.

Enabling OSPF globally
Enable the OSPF globally so that MPLS can use the information from the OSPF unicast routing
table to create and maintain routes within the network. For more information about configuring
OSPF, see Avaya Ethernet Routing Switch 8800/8600 Configuration — OSPF and RIP,
NN46205-522.

Enable the OSPF globally by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > IP .

2. Click OSPF.

3. Specify the OSPF router ID.

4. In the AdminStat parameter, click Enabled.

5. If this router is an area border router (ABR), select the AreaBdrRtrStatus check
box.

6. Click Apply.

Configuring the MPLS router ID
Configure the MPLS router ID on the switch to globally enable the Label Distribution Protocol
(LDP) and the Resource Reservation Protocol (RSVP) by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS .

2. Click General.

3. In the Router ID field, enter the Circuitless IP (CLIP) address that you want the
switch to use as the router ID.

4. Click Apply.

MPLS prerequisites configuration using Enterprise Device Manager

26     Configuration — MPLS Services September 2012
Comments? infodev@avaya.com

mailto:infodev@avaya.com?subject=Configuration — MPLS Services


Chapter 6: LDP configuration using
Enterprise Device Manager

This section describes the commands used to configure the Label Distribution Protocol (LDP) globally
and on individual interfaces. To configure LDP on Avaya Ethernet Routing Switch 8800/8600, you have
to perform the tasks in the order that they are presented.

LDP does not support the Cross Connect (XC) trap.

All attributes are optional. For most environments you can leave the global parameters in the following
default settings:

• LDP is disabled
• Penultimate Hop Pop (PHP) is implicit-null
• Session-keepalive defaults to 40 seconds
• Egress-policy redist-connected defaults to disabled
• Status-traps defaults to disabled
• Threshold-traps defaults to disabled
• Path-vector-limit-traps defaults to disabled
• Hello hold timer defaults to 15 seconds
• Loop-detect-hop-count-limit defaults to disabled
• Loop-detect-path-vector-limit defaults to disabled

This section explains how to modify the LDP global parameters to fine tune the parameters for your
environment.

LDP configuration procedures
This task flow shows you the sequence of procedures you perform to configure LDP.
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Figure 3: LDP configuration using Enterprise Device Manager

Configuring LDP globally
Configure LDP globally to apply the same settings to all LDP interfaces. This ensures the same
behavior for all interfaces across LDP Label Switched Paths (LSP) in the MPLS network. For
more information about overriding these global settings, see Configuring LDP for Ethernet on
page 35.

Configure the LDP globally by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click General.

3. Set the LDP AdminStatus parameter to enable.

4. Customize your LDP configuration by changing the default settings of preconfigured
parameters.

5. Click Apply.

For more information, see Variable definitions on page 29.

LDP configuration using Enterprise Device Manager
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Variable definitions
Use the data in the following table to configure the LDP global dialog box.

Variable Value
AdminStatus Enables or disables LDP globally on the switch.

The default is disable.

PenultimateHopPop Defines how LDP supports penultimate hop
popping (PHP).

• implicit-null causes the upstream label
switching routers (LSR) to pop the label stack if it
is the penultimate (next-to-last) hop in the MPLS
network. This setting is the default setting.

• explicit-null causes the upstream LSR to
treat this label value like a normal label before
sending the packet to the egress router.
However, after the egress router receives a
packet with this label, it automatically pops off the
label stack entry and classifies and forwards the
packet based on the next inner label. If packet
has no inner label, the egress router uses the
encapsulated packet header.

• disabled does not specify PHP behavior to
upstream routers, and distributes labels in the
normal range of 16-524288.

 Important:
All LDP sessions restart after you change this
setting and the new value takes effect
immediately.
The default is disabled.

 Important:
Changing the PHP setting while LDP is globally
enabled disconnects established LDP sessions.
Therefore, you must confirm the change.

HelloHoldTimer Specifies the interval (in seconds) that the system
remembers an LDP neighbor without receiving a
Hello message. The timer restarts to this value after
the system receives a Hello message from a peer.
If the timer expires before another Hello message
is received, the system terminates the Hello
adjacency. Changes to this setting do not affect
existing LDP sessions.

Configuring LDP globally
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Variable Value
The allowed range is 5–65535 seconds, and the
default is 15.

 Important:
Changing the Hello Hold Timer setting while LDP
is globally enabled disconnects established LDP
sessions. Therefore, you must confirm the
change.

SessionKeepAlive Specifies the interval (in seconds) between LDP
keep alive messages sent to neighbors or
interfaces.
The allowed range is 15–65535 seconds, and the
default is 40.
Changes to the SessionKeepAlive setting affect
new sessions established after the change, but not
existing sessions.

PathVectorLimit Configures the path vector limit for loop detection
by specifying the maximum path vector length
permitted in a Label Request message. The router
assumes the path is a loop if the vector length is
equal to or greater than this value or if the router
LSR ID is present in the path vector. Then the router
does not respond with a Label Mapping message,
and it does not propagate the Label Request.
Changes to this setting do not affect existing LDP
sessions.
The allowed range is 0–255, and the default is 0,
which is disabled.

HopCountLimit Configures the hop count limit for loop detection by
specifying the maximum number of hops permitted
in a Label Request message. The router assumes
the path is a loop if the hop count parameter
exceeds this value. Then the router does not
respond with a Label Mapping message, and it
does not propagate the Label Request. Changes to
this setting do not affect existing LDP sessions.
The allowed range is 0–255, and the default is 0,
which is disabled.

EgressPolicyStatus The Ethernet Routing Switch 8800/8600 is the
egress router for connected routes that are
advertised into LDP. This setting determines how
those prefixes are redistributed.
If you enable this setting, the router acts as the
egress router for all connected routes. If you
disable this setting, the router acts as the egress
router for loopback addresses only. The default is
disable.

LDP configuration using Enterprise Device Manager
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Variable Value
PathVectorLimitNotificationEnable Enables or disables SNMP trap when paths meet

or exceed the path vector limit. The default is
disable.

StatusNotificationEnable Enables or disables SNMP trap when an LDP
status changes. The default is disable.

SessionThresholdNotificationEnable Enables or disables SNMP trap when the session
exceeds the threshold. The default is disable.

ClearStats Clears all the statistics.

Configuring an MPLS interface on a port
Configure Multiprotocol Label Switching (MPLS) on a port by enabling a label protocol (LDP
or RSVP) and configuring related options.

Procedure steps

1. In the Device Physical View, select a port.

2. In the navigation pane, open the following folders: choose Configuration > Edit >
Port.

3. Click IP.

4. Click the MPLS tab.

5. Click Insert .

6. To enable LDP, click enable after the LdpAdminState field. (To enable RSVP, click
enable after the RsvpAdminState field).

Customize your configuration by changing the default settings of preconfigured
parameters.

7. Click Insert.

Variable definitions
Use the data in the following table to configure the MPLS interface.

Configuring an MPLS interface on a port
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Variable Value
LdpAdminState Indicates whether or not LDP is enabled on the

interface. You must enable LdpADminState to insert
the MPLS interface on the port. The default is
disable.

LdpSessionKeepAlive Specifies the interval (in seconds) between LDP keep
alive messages sent to neighbors or interfaces.
The allowed range is: { 0|15..65535} seconds. If you
specify 14, you can retrieve the Session Keep Alive
time from the LDP global value for Session Keep Alive.
The default is 0.

LdpHelloHoldTime Configures the period of time (in seconds) that an
interface remembers an LDP neighbor without receipt
of an LDP hello message from that neighbor. The timer
restarts to this value whenever the system receives a
Hello message from a peer. If the timer expires before
another Hello message is received, the system
terminates the Hello adjacency.
The allowed range is: {0|5..65535} seconds. If you
specify 4, you can retrieve the Hello Hold Time from
the LDP global value for Hello Hold Time. The default
is 0.

 Important:
Changes to this setting can affect existing sessions.
When enabling LDP Hello Hold Timer setting while
LDP is globally and on the interface, you must
confirm the change.

LdpTransportAddr Configures the transport address of the LDP LSP. If no
interface is specified, the switch uses the MPLS
router-ID for the transport address by default.

 Important:
Changing this setting can bounce established LDP
sessions on this interface. When enabling LDP
Transport Address setting while LDP is globally and
on the interface, you must confirm the change.

LdpImportPolicy Configures the LDP import policy behavior. If set to
host-only, only the host can import policies. If set to all,
all interfaces can import policies. The default import
policy behavior is all.

 Important:
Changing this setting can bounce established LDP
sessions on this interface. When enabling LDP
import Policy setting while LDP is globally and on
the interface, you must confirm the change.

LDP configuration using Enterprise Device Manager
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Variable Value
RsvpAdminState Administratively enables or disables RSVP. When set

to disable, it brings down RSVP on this interface only.
The default is disable.

RsvpHelloInterval Configures the RSVP hello interval (in seconds). The
range is global or a value from 0–65535 seconds. 0
indicates use global value. A value other than 0
overrides the global value for the interface. The default
is 0.

RefreshReduction Configures whether or not to send RSVP summary
refresh messages. The default is global.

RefreshInterval Configures the RSVP refresh interval (in seconds).
The range is from 0–65535 seconds. 0 indicates use
global value. A value other than 0 overrides the global
value for the interface. The default is 0.

RefreshMultiplier Configures the refresh multiplier (in seconds). When
the node receives a ResvErr message, this value
multiplied times the refresh interval determines how
long to set the blockade timer. (For more information,
see RFC 2205.) The range of values is from 0–255. 0
indicates use global value. A value other than 0
overrides the global value for the interface. The default
is 0.

MessageBundling Bundles messages from different interfaces that are
going to the same final destination. The default is
global.

Mtu Specifies the maximum transmission size of frames for
this MPLS interface.

Configuring an MPLS interface on a VLAN
Configure Multiprotocol Label Switching (MPLS) on a VLAN by enabling a label protocol (LDP
or RSVP) and configuring related options.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > VLAN.

2. Click VLANS.

3. Click IP.

Configuring an MPLS interface on a VLAN
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4. Click the MPLS tab.

5. Click Insert .

6. To enable LDP, click enable after the LdpAdminState field. (To enable RSVP, click
enable after the RsvpAdminState field).

Customize your configuration by changing the default settings of preconfigured
parameters.

7. Click Insert.

Variable definitions
The following table describes the MPLS tab parameters.

Parameter Description
LdpAdminState Indicates whether or not LDP is enabled on the interface. You

must enable LdpADminState to insert the MPLS interface on
the VLAN. The default is disable.

LdpSessionKeepAlive Specifies the interval (in seconds) between LDP keep alive
messages sent to neighbors or interfaces.
The allowed range is: {0|15..65535 seconds}. If you specify 14,
you can retrieve the Session Keep Alive time from the LDP
global value for Session Keep Alive. The default is 0.

LdpHelloHoldTime Configures the period of time (in seconds) that an interface
remembers an LDP neighbor without receipt of an LDP hello
message from that neighbor. The timer restarts to this value
whenever the system receives a Hello message from a peer. If
the timer expires before another Hello message is received, the
system terminates the Hello adjacency.
The allowed range is: {0|5..65535 seconds}. If you specify 4,
you can retrieve the Hello Hold Time from the LDP global value
for Hello Hold Time. The default is 0.

 Important:
Changes to this setting can affect existing sessions. When
enabling LDP Hello Hold Timer setting while LDP is enabled
globally and on the interface, you must confirm the change.

LdpTransportAddr Configures the transport address of the LDP LSP. If no interface
is specified, the switch uses the MPLS router-ID for the
transport address by default.

 Important:
Changing this setting can bounce established LDP sessions
on this interface. When enabling LDP Transport Address
setting while LDP is enabled globally and on the interface,
you must confirm the change.

LDP configuration using Enterprise Device Manager
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Parameter Description
LdpImportPolicy Configures the LDP import policy behavior. If set to host-only,

only the host can import policies. If set to all, all interfaces can
import policies. The default import policy behavior is all.

 Important:
Changing this setting can bounce established LDP sessions
on this interface. When enabling LDP import Policy setting
while LDP is enabled globally and on the interface, you must
confirm the change.

RsvpAdminState Administratively enables or disables RSVP. When set to
disable, it brings down RSVP on this interface only. The default
is disable.

RsvpHelloInterval Configures the RSVP hello interval (in seconds). The range is
global or a value from 0–65535 seconds. 0 indicates use global
value. A value other than 0 overrides the global value for the
interface. The default is 0.

RefreshReduction Configures whether or not to send RSVP summary refresh
messages. The default is global.

RefreshInterval Configures the RSVP refresh interval (in seconds). The range
is from 0–65535 seconds. 0 indicates use global value. A value
other than 0 overrides the global value for the interface. The
default is 0.

RefreshMultiplier Configures the refresh multiplier (in seconds). When the node
receives a ResvErr message, this value multiplied times the
refresh interval determines how long to set the blockade timer.
(For more information, see RFC 2205.) The range of values is
from 0–255. 0 indicates use global value. A value other than 0
overrides the global value for the interface. The default is 0.

MessageBundling Bundles messages from different interfaces that are going to
the same final destination. The default is global.

Mtu Specifies the maximum transmission size of frames for this
MPLS interface.

Configuring LDP for Ethernet
Configure MPLS on LDP interfaces to configure LSPs on an IP interface. The label protocol is
set automatically when you create the interface.

Configure the LDP for Ethernet by performing this procedure.

Configuring LDP for Ethernet
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Procedure steps

1. In the navigation pane, open the following folders:Configuration > MPLS.

2. Click LDP.

3. Click the Interfaces tab.

4. Customize your LDP configuration by changing the default settings of preconfigured
parameters.

5. Click Apply.

Variable definitions
Use the data in the following table to configure the LDP Interfaces dialog box.

Variable Value
Interface Specifies the IP address for this interface.

LdpAdminState Indicates whether or not LDP is enabled on the
interface.

LdpSessionKeepAlive Specifies the interval (in seconds) between LDP keep
alive messages sent to neighbors or interfaces.
The allowed range is: {0|15..65535 seconds}. If you
specify 14, you can retrieve the Session Keep Alive
time from the LDP global value for Session Keep Alive.
The default is 0.

LdpHelloHoldTime Configures the period of time (in seconds) that an
interface remembers an LDP neighbor without receipt
of an LDP hello message from that neighbor. The timer
restarts to this value whenever the system receives a
Hello message from a peer. If the timer expires before
another Hello message is received, the system
terminates the Hello adjacency.
The allowed range is: {0|5..65535} seconds. If you
specify 4, you can retrieve the Hello Hold Time from
the LDP global value for Hello Hold Time. The default
is 0.

 Important:
Changes to this setting can affect existing sessions.
When enabling LDP Hello Hold Timer setting while
LDP is globally and on the interface, you must
confirm the change.

LDP configuration using Enterprise Device Manager
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Variable Value
LdpTransportAddr Configures the transport address of the LDP LSP. If no

interface is specified, the switch uses the MPLS
router-ID for the transport address.

 Important:
Changing this setting can bounce established LDP
sessions on this interface. When enabling LDP
Transport Address setting while LDP is globally and
on the interface, you must confirm the change.

LdpImportPolicy Configures the LDP import policy behavior. If set to
host-only, only the host can import policies. If set to all,
all interfaces can import policies. The default import
policy behavior is all.

 Important:
Changing this setting can bounce established LDP
sessions on this interface. When enabling LDP
import Policy setting while LDP is globally and on
the interface, you must confirm the change.

Configuring LDP for Ethernet

Configuration — MPLS Services September 2012     37



LDP configuration using Enterprise Device Manager

38     Configuration — MPLS Services September 2012
Comments? infodev@avaya.com

mailto:infodev@avaya.com?subject=Configuration — MPLS Services


Chapter 7: RSVP configuration using
Enterprise Device Manager

This section describes the commands used to configure the Resource Reservation Protocol (RSVP)
globally and on individual interfaces. To configure RSVP on Avaya Ethernet Routing Switch 8800/8600,
you have to perform the tasks in the order that they are presented.

All attributes are optional. For most environments you can leave the global parameters in the following
default settings:

• RSVP is disabled
• Penultimate Hop Pop (PHP) is implicit-null
• Refresh reduction defaults to enabled
• Refresh interval defaults to 30
• Refresh multiplier defaults to 3
• Hello interval defaults to 10 seconds
• Hello hold timer defaults to 15 seconds
• Message-bundling defaults to enabled

For most environments, you need to enable RSVP and leave the global parameters in their default settings.
This section explains how to modify the RSVP global parameters to fine tune the parameters for your
environment,

For more information about RSVP concepts, see MPLS fundamentals on page 11.

RSVP ER-LSP rules
• Ensure that the destination address assigned to the Label Switched Path (LSP) is the

remote peer router-ID that the LSP terminates on.

Although you can use the last-hop address (that is, the physical port where the LSP
terminates), doing so disables the ability to assign multiple LSPs that terminate on
different interfaces at the remote peer.

• When creating explicit paths

- Include the required start address as the first entry in the list.
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The start address is the IP address of the desired ingress label edge routers (LER)
port that egresses to the Multiprotocol Label Switching (MPLS) environment.

- Ensure that the address entry for the final next address (last-hop) is the physical port
that the LSP terminates on, not the LSR-ID (Router-ID of egress LER).

RSVP configuration procedures
This task flow shows you the sequence of procedures you perform to configure RSVP.

Figure 4: RSVP configuration using Enterprise Device Manager

Configuring RSVP globally
Configure the RSVP globally to apply the same settings to all RSVP interfaces. This ensures
the same behavior for all interfaces across RSVP LSPs in the MPLS network. For more
information about overriding global settings, see Configuring RSVP for Ethernet on
page 47.
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Configure RSVP globally by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click General.

3. Set the RSVP AdminStatus field to enable.

4. Customize your RSVP configuration by changing the default settings of
preconfigured parameters.

5. Click Apply.

For more information, see Variable definitions on page 41.

Variable definitions
Use the data in the following table to configure the RSVP Globals dialog box.

Variable Value
AdminStatus Enables or disables RSVP globally on the switch. The default

is disable.

PenultimateHopPop Defines how RSVP supports penultimate hop popping (PHP).
The default is implicit-null.

• implicit-null causes the upstream label switching
routers (LSR) to pop the label stack if it is the penultimate
(next-to-last) hop in the MPLS network.

• explicit-null causes the upstream LSR to treat this
label value like a normal label before sending the packet to
the egress router. However, after the egress router receives
a packet with this label, it automatically pops off the label stack
entry and classifies and forwards the packet based on the next
inner label. If the packet has no inner label, it uses the
encapsulated packet header.

• disabled does not specify PHP behavior to upstream
routers, and distributes labels in the normal range of
16-524288.

HelloInterval Configures the RSVP hello interval (in seconds). The range is
from 0–65535 seconds, and the default 10. When set to 0, no
hellos are sent.

RefreshReduction Configures whether or not to send RSVP summary refresh
messages. The default is enable.

Configuring RSVP globally
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Variable Value
RefreshInterval Configures the RSVP refresh interval (in seconds). The range

is from 1–65535 seconds, and the default 30.

RefreshMultiplier Configures the refresh multiplier (in seconds). When the node
receives a ResvErr message, this value multiplied times the
refresh interval determines how long to set the blockade timer.
(For more information, see RFC 2205.) The range of values is
from 1–255, and the default 3.

MessageBundling Bundles messages from different interfaces that are going to
the same final destination. The default is enable.

TunnelNotificationEnable Enables or disables SNMP trap when RSVP LSPs change their
state.

ClearStats Clears all the statistics.

Configuring an MPLS interface on a port
Configure Multiprotocol Label Switching (MPLS) on a port by enabling a label protocol (LDP
or RSVP) and configuring related options.

Procedure steps

1. In the Device Physical View, select a port.

2. In the navigation pane, open the following folders: choose Configuration > Edit >
Port.

3. Click IP.

4. Click the MPLS tab.

5. Click Insert .

6. To enable RSVP, click enable after the RsvpAdminState field. (To enable LDP,
click enable after the LdpAdminState field).

Customize your configuration by changing the default settings of preconfigured
parameters.

7. Click Insert.
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Variable definitions
Use the data in the following table to configure the MPLS interface.

Variable Value
LdpAdminState Indicates whether or not LDP is enabled on the

interface. You must enable LdpADminState to insert
the MPLS interface on the port. The default is
disable.

LdpSessionKeepAlive Specifies the interval (in seconds) between LDP keep
alive messages sent to neighbors or interfaces.
The allowed range is 0–15..65535 seconds. If you
specify 14, you can retrieve the Session Keep Alive
time from the LDP global value for Session Keep Alive.
The default is 0.

LdpHelloHoldTime Configures the period of time (in seconds) that an
interface remembers an LDP neighbor without receipt
of an LDP hello message from that neighbor. The timer
restarts to this value whenever the system receives a
Hello message from a peer. If the timer expires before
another Hello message is received, the system
terminates the Hello adjacency.
The allowed range is 0–5..65535 seconds. If you
specify 4, you can retrieve the Hello Hold Time from
the LDP global value for Hello Hold Time. The default
is 0.

 Important:
Changes to this setting can affect existing sessions.
When enabling LDP Hello Hold Timer setting while
LDP is globally and on the interface, you must
confirm the change.

LdpTransportAddr Configures the transport address of the LDP LSP. If no
interface is specified, the switch uses the MPLS
router-ID for the transport address by default.

 Important:
Changing this setting can bounce established LDP
sessions on this interface. When enabling LDP
Transport Address setting while LDP is globally and
on the interface, you must confirm the change.

LdpImportPolicy Configures the LDP import policy behavior. If set to
host-only, only the host can import policies. If set to all,
all interfaces can import policies. The default import
policy behavior is all.

Configuring an MPLS interface on a port
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Variable Value

 Important:
Changing this setting can bounce established LDP
sessions on this interface. When enabling LDP
import Policy setting while LDP is globally and on
the interface, you must confirm the change.

RsvpAdminState Administratively enables or disables RSVP. When set
to disable, it brings down RSVP on this interface only.
The default is disable.

RsvpHelloInterval Configures the RSVP hello interval (in seconds). The
range is global or a value from 0–65535 seconds. 0
indicates use global value. A value other than 0
overrides the global value for the interface. The default
is 0.

RefreshReduction Configures whether or not to send RSVP summary
refresh messages. The default is global.

RefreshInterval Configures the RSVP refresh interval (in seconds).
The range is from 0–65535 seconds. 0 indicates use
global value. A value other than 0 overrides the global
value for the interface. The default is 0.

RefreshMultiplier Configures the refresh multiplier (in seconds). When
the node receives a ResvErr message, this value
multiplied times the refresh interval determines how
long to set the blockade timer. (For more information,
see RFC 2205.) The range of values is from 0–255. 0
indicates use global value. A value other than 0
overrides the global value for the interface. The default
is 0.

MessageBundling Bundles messages from different interfaces that are
going to the same final destination. The default is
global.

Mtu Specifies the maximum transmission size of frames for
this MPLS interface.

Configuring an MPLS interface on a VLAN
Configure Multiprotocol Label Switching (MPLS) on a VLAN by enabling a label protocol (LDP
or RSVP) and configuring related options.
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Procedure steps

1. In the navigation pane, open the following folders:Configuration > VLAN.

2. Click VLANS.

3. Click IP.

4. Click the MPLS tab.

5. Click Insert.

6. To enable RSVP, click enable after the RsvpAdminState field. (To enable LDP,
click enable after the LdpAdminState field).

Customize your configuration by changing the default settings of preconfigured
parameters.

7. Click Insert.

Variable definitions
The following table describes the MPLS tab parameters.

Variable Value
LdpAdminState Indicates whether or not LDP is enabled on the interface. You

must enable LdpADminState to insert the MPLS interface on
the VLAN. The default is disable.

LdpSessionKeepAlive Specifies the interval (in seconds) between LDP keep alive
messages sent to neighbors or interfaces.
The allowed range is: {0|15..65535} seconds. If you specify 14,
you can retrieve the Session Keep Alive time from the LDP
global value for Session Keep Alive. The default is 0.

LdpHelloHoldTime Configures the period of time (in seconds) that an interface
remembers an LDP neighbor without receipt of an LDP hello
message from that neighbor. The timer restarts to this value
whenever the system receives a Hello message from a peer. If
the timer expires before another Hello message is received, the
system terminates the Hello adjacency.
The allowed range is {0|5..65535} seconds. If you specify 4, you
can retrieve the Hello Hold Time from the LDP global value for
Hello Hold Time. The default is 0.

 Important:
Changes to this setting can affect existing sessions. When
enabling LDP Hello Hold Timer setting while LDP is enabled
globally and on the interface, you must confirm the change.

Configuring an MPLS interface on a VLAN
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Variable Value
LdpTransportAddr Configures the transport address of the LDP LSP. If no interface

is specified, the switch uses the MPLS router-ID for the
transport address by default.

 Important:
Changing this setting can bounce established LDP sessions
on this interface. When enabling LDP Transport Address
setting while LDP is enabled globally and on the interface,
you must confirm the change.

LdpImportPolicy Configures the LDP import policy behavior. If set to host-only,
only the host can import policies. If set to all, all interfaces can
import policies. The default import policy behavior is all.

 Important:
Changing this setting can bounce established LDP sessions
on this interface. When enabling LDP import Policy setting
while LDP is enabled globally and on the interface, you must
confirm the change.

RsvpAdminState Administratively enables or disables RSVP. When set to
disable, it brings down RSVP on this interface only. The default
is disable.

RsvpHelloInterval Configures the RSVP hello interval (in seconds). The range is
global or a value from 0–65535 seconds. 0 indicates use global
value. A value other than 0 overrides the global value for the
interface. The default is 0.

RefreshReduction Configures whether or not to send RSVP summary refresh
messages. The default is global.

RefreshInterval Configures the RSVP refresh interval (in seconds). The range
is from 0–65535 seconds. 0 indicates use global value. A value
other than 0 overrides the global value for the interface. The
default is 0.

RefreshMultiplier Configures the refresh multiplier (in seconds). When the node
receives a ResvErr message, this value multiplied times the
refresh interval determines how long to set the blockade timer.
(For more information, see RFC 2205.) The range of values is
from 0–255. 0 indicates use global value. A value other than 0
overrides the global value for the interface. The default is 0.

MessageBundling Bundles messages from different interfaces that are going to
the same final destination. The default is global.

Mtu Specifies the maximum transmission size of frames for this
MPLS interface.
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Configuring RSVP for Ethernet
Configure MPLS on RSVP interfaces to configure LSPs in the MPLS network. The label
protocol is set automatically in the CLI when you create the interface.

Configure RSVP for Ethernet by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click RSVP.

3. Click the Interfaces tab.

4. Customize the RSVP interface by changing the default settings of preconfigured
parameters.

For more information, see Variable definitions on page 47.

Variable definitions
Use the data in the following table to configure the RSVP Interfaces dialog box.

Variable Value
Interface Specifies the slot and port number of the interface.

RsvpAdminState Administratively enables or disables RSVP. When set
to disable, it brings down RSVP on this interface only.
The default is disable.

RsvpHelloInterval Configures the RSVP hello interval (in seconds). The
range is global or a value from 0–65535 seconds. The
default is 0.
When set to 0, this setting takes the value from the
global RSVP value.

RefreshReduction Configures the RSVP whether or not to send RSVP
summary refresh messages. The default is global.

RefreshInterval Configures the RSVP refresh interval (in seconds).
The range is from 0–65535 seconds, and the default
0.
When set to 0, this setting takes the value from the
global RSVP value.

Configuring RSVP for Ethernet
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Variable Value
RefreshMultiplier Configures the refresh multiplier (in seconds). When

the node receives a ResvErr message, this value
multiplied times the refresh interval determines how
long to set the blockade timer. (For more information,
see RFC 2205.) The range of values is from 0–255,
and the default is 0.
When set to a value of 0, this setting takes the value
from the global RSVP value.

MessageBundling Bundles messages from different interfaces that are
going to the same final destination. The default is
global.

Mtu Indicates the Maximum Transmission Unit (MTU) size
of the MPLS interface. The value cannot exceed that
of the system MTU size. The default value is 1500.

Configuring a RSVP static FEC
The purpose of configuring a RSVP static forwarding equivalence class (FEC) is to create an
Forwarding Equivalency Class (IP prefix) for IP traffic to pass through a particular RSVP LSP.
There is a 1-to-many mapping between this LSP and Forwarding Equivalency Class (FEC).
You can assign multiple FEC to a particular RSVP LSP, but not multiple LSPs to one FEC.

The FEC mapping associates an ingress FEC with a specific RSVP LSP. The ingress node
uses this mapping to forward IP traffic destined for these FECs as MPLS packets across the
MPLS LSP. The egress node strips off the MPLS label and forwards the packet as regular IP
traffic.

Configure RSVP static FEC by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click RSVP.

3. Click the FEC (Static IP) tab.

4. Click Insert.

5. In the Dest parameter, enter the destination node IP address.

6. In the Mask parameter, enter the destination node mask.

7. In the LspName parameter, enter the name of the LSP to use for this static path.
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You can also click the ellipsis (...) button to select an LSP from a list.

8. Click Insert.

Configuring RSVP label switched paths
Configure an RSVP label switched path (LSP) to define a specific transport LSP between
ingress and egress nodes. Unlike Label Distribution Protocol (LDP) that sets up dynamic LSPs,
RSVP sets up LSPs on demand.

There are two types of LSPs: primary and secondary. Configure a primary LSP to define a
particular path for the LSP to use. The primary LSP connects to the LSP through the LSP-
name, which must be an existing path in the configuration. The secondary LSP serves as a
backup for the primary LSP. In a configuration with only a secondary LSP, the secondary path
is used and there is no backup.

Configure a secondary LSP to define a backup path for the primary LSP. An LSP can contain
one primary LSP and (optionally) one secondary LSP. Both LSP options are explicitly routed.
The secondary LSP serves as a backup only; it does not permit other traffic on it. If the primary
LSP fails, traffic automatically switches over to the secondary LSP.

When the primary LSP recovers, traffic does not automatically revert back to the primary LSP.
The operator must select the primary LSP in the MPLS, RSVP, LSP dialog box and change
the Switchover setting to primary to force traffic to switch back to it. The Switchover command
administratively switches the activity of an LSP from the primary to backup or vice versa. This
command applies to protected LSPs only where both the primary and the backup LSP options
are operationally up. For all other cases, it has no effect.

Configure RSVP label switched paths by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click RSVP.

3. Click the LSP(Tunnel) tab.

4. Click Insert.

5. Assign an ID to this LSP.

6. Select the type of instance.

7. Enter the IP address of the Ingress LSR.

8. Enter the IP address of the Egress LSR.

9. Customize the LSP by configuring the remaining parameters.

For more information, see Variable definitions on page 50.

Configuring RSVP label switched paths
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Variable definitions
Use the data in the following table to configure the RSVP, Insert LSP(Tunnel) dialog box.

Variable Value
LspId Identifies a unique set of LSP instances between a pair

of ingress and egress LSRs.

Instance Uniquely identifies a particular instance as tunnel,
primary, or secondary. You must first create a tunnel
instance before adding a primary or secondary
instance. The default is tunnel.

IngressLSRId Specifies the source IP address of the ingress node.

EgressLSRId Specifies the destination IP address of the egress
node. EgressLSRId is required to create the LSP.

LspName Names the LSP with a string from 0–31 characters.
This field is a mandatory field and must be entered
from Enterprise Device Manager.

Desc Provides an optional description for the LSP using a
string from 0–31 characters

SessionAttributes Specifies optional session values for this LSP

• fastReroute—Enables or disables Fast Rerouting of
the LSP (tunnel) instance. This flag permits any hop
to reroute the LSP after a fault is detected
downstream. This mechanism allows the router to
reroute traffic for fast service restoration. The default
is disable.

• recordRoute—Configures whether or not the RSVP
can make a retain a record of the primary and
secondary LSP after it is signaled.

ExplicitPathID Specifies the name of an explicit path for the primary
or secondary LSP to use. Each hop along a specific
path can have this object set to the same value.

ResourcePointer Specifies the value of the LSP resource index, which
determines how much bandwidth the LSP can use.
The range of values for the index is from 0–255. A
value of 0 indicates that this LSP uses a best effort
approach. Primary and secondary LSPs use this
bandwidth value by default.
This value is overridden by the Primary and Secondary
LSPs if a value greater than 0 is entered. If Primary
and Secondary LSP uses a value of 0, the path
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Variable Value
resources derive from the LSP instance value of
ResourcePointer.

Configuring RSVP explicit paths
Configure an RSVP explicit path to define specific hops in the LSP. Traffic using this LSP must
pass through these hops on its way towards the destination egress node. The advantage of
explicit path LSPs is that they enable you to engineer traffic around congested areas and load
balance the network.

Explicit paths follow an LSP of specifically-defined hops. However, you can specify how tightly
you want to control the LSP by configuring the explicit path to be loose or strict.

Configure RSVP explicit paths by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click RSVP.

3. Click the Explicit-Path tab.

4. Click Insert.

5. Enter a unique number as an ID for this explicit path.

6. Enter the number for this hop in the explicit path.

7. Assign a name to this explicit path.

8. Enter the IP address for this explicit path.

9. Select the type of route that the path takes: strict or loose.

10. Click Insert to add this hop to the explicit path.

11. Click Insert to open the Insert Explicit-Path dialog box again.

12. Enter the same ID number for the explicit path that you entered in step 4.

13. Increment the HopIndex number for each successive hop. Enter the same path
name as assigned to the PathId.

14. Click Insert.

15. Repeat steps 9-12 for each hop in this explicit path.

For more information, see Variable definitions on page 52.

Configuring RSVP explicit paths
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Variable definitions
Use the data in the following table to configure the Explicit Path dialog box.

Variable Value
PathId Identifies the explicit path with a unique ID number.

HopIndex Assigns a unique ID to this hop in the explicit path. The index
determines the order of the hop in the list of configured hops
(lower to higher). For example, the path goes to hop 1, and then
hop 2.

PathName Assigns a name to this explicit path.

AddrType Specifies the address type of this LSP hop.

IpAddress Specifies the IP address of this hop.

Type Indicates whether this LSP hop is routed in a strict or loose
fashion. This parameter provides additional flexibility in traffic
engineering an explicit path.
Strict—refers to a strictly-defined path where the path from the
previous router to this router must be direct.
Loose—refers to a loosely-defined path where the path from the
previous router to this router need not be direct and can include
other routers.

Configuring RSVP LSP resource
Configure an LSP resource to reserve bandwidth for an RSVP LSP. The Ethernet Routing
Switch 8800/8600 does not require traffic engineering information to set up the LSP. However,
after creating an LSP resource, you can assign it to a path. After creating a LSP resource, you
can assign to an explicit path. For more information, see Configuring a RSVP static FEC on
page 48 and Configuring RSVP explicit paths on page 51.

Configure RSVP LSP resource by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders:Configuration > MPLS.

2. Click RSVP.

3. Click the Resource tab.
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4. Click the Insert button.

5. Enter a unique number as an index for this LSP.

6. Specify the bandwidth (in Kbps) that you want to allocate to this LSP.

7. Click Insert.

For more information, see Variable definitions on page 53.

Variable definitions
Use the data in the following table to configure the Resource dialog box.

Variable Value
ResourceIndex Assigns a value from 1–255 that uniquely identifies this LSP.

ResourceRate Sets the maximum bandwidth rate in kilobits per second. The
range is 0–2147483647. Setting this parameter to 0 indicates
best-effort treatment.

Configuring RSVP LSP resource
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Chapter 8: MPLS display using Enterprise
Device Manager

This section describes the dialog boxes that show existing configurations on Avaya Ethernet Routing
Switch 8800/8600. The information shown in this section reflects the settings made in the previous two
sections. As such, this output is read-only in most cases.

For more information about Multiprotocol Label Switching (MPLS) concepts, see MPLS fundamentals on
page 11.

Showing global information for all MPLS interfaces
Use the General Interfaces dialog box to display global MPLS information about all of the Label
Distribution Protocol (LDP) and Resource Reservation Protocol (RSVP) interfaces. For more
information about how to configure new interfaces or for a description of what the interface
parameters mean, see Configuring LDP for Ethernet on page 35 or Configuring RSVP for
Ethernet on page 47.

Show global information for all MPLS interfaces by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click General.

3. Click the Interfaces tab.

Showing FEC-to-NHLFE information
Use the FTN [forward equivalence class (FEC) to Next Hop Label Forwarding Entry (NHLFE)]
dialog box to display the FTN table information.

Show FEC-to-NHLFE information by performing this procedure.
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Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click General.

3. Click the FTN tab.

For more information about FTN parameters, see Job aid on page 56.

Job aid
The following table describes the parameters in the FTN dialog box.

Parameter Description
Dest Specifies the destination node IP address.

Mask Specifies the destination node mask.

Type Specifies the type of route—RSVP static or LDP dynamic.

OutLabel Specifies the number of the outbound label.

OutPort Specifies the number of the outbound slot or port.

NextHop Specifies the IP address of the next hop.

Showing incoming label map information
Use the ILM dialog box to display the Incoming Label Map (ILM) table. This table shows what
port each packet egresses from the switch.

Show incoming label map information by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click General.

3. Click the ILM tab.

For more information about ILM parameters, see Job aid on page 57.
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Job aid
The following table describes the parameters in the ILM dialog box.

Parameter Description
InLabel Specifies the number of the inbound label.

InIfIndex Specifies the index number of the incoming interface.

OutLabel Specifies the number of the outbound label.

NextHopInterface Specifies the IP address of the next hop interface.

NextHopAddress Specifies the IP address of the next hop.

Showing MPLS statistical information
MPLS statistics appear in the following dialog boxes:

• MPLS, General, Receive Stats tab
• MPLS, General, Transmit Stats tab
• MPLS, LDP, Session, Graph button
• MPLS, LDP, Global Stats tab
• MPLS, RSVP, Interfaces
• MPLS, RSVP, Global Stats tab

For more information about how to interpret the statistical output to improve your system
performance, see Avaya Ethernet Routing Switch 8800/8600 Performance Management,
NN26205-704.

Showing a summary of LDP information
Use the Summary dialog box to display information about all of the currently active LDP
sessions.

Show the summary of LDP information by performing this procedure.

Showing MPLS statistical information
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Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click LDP.

For more information about Summary parameters, see Job aid on page 58 .

Job aid
The following table describes the parameters in the Summary dialog box.

Parameters Description
IntAdjCount Specifies the number of interface Hello adjacencies.

ExtAdjCount Specifies the number of extended Hello adjacencies.

SessionCount Specifies the number of active LDP sessions.

RouteCount Specifies the number of LDP routes in the route table.

LdpId Specifies the router LDP identifier.

LspCount Specifies the number of LSPs that LDP created or is in the
process of creating.

InSegCount Specifies the number of MPLS in-segments that LDP
programmed into the data path.
This number does not include in-segments that are bound to
implicit-null or explicit-null labels because they are not
programmed into the data path.

OutSegCount Specifies the number of MPLS out-segments that LDP
programmed into the data path.

RedistConn Specifies whether or not Redistribute Connected is enabled or
disabled.

Showing LDP active interface information
Use the Active Interfaces dialog box to display information about the LDP interfaces that are
currently active. For more information about how to configure a new interface, see Configuring
LDP for Ethernet on page 35.

Show LDP active interface information by performing this procedure.
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Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click LDP.

3. Click the Active Interfaces tab.

For more information about Active Interfaces parameters, see Job aid on page 59.

Job aid
The following table describes the parameters in the Active Interfaces dialog box.

Parameter Description
Interface Specifies the name of the local interface.

NbrCount Specifies the number of neighbors with whom a hello adjacency
currently exists.

NextHello Specifies the amount of time (in seconds) until the next hello is
sent.

ConfHoldTime Specifies the configured hello hold time. If the interface is
configured to use the global value, the global value of LDP Hello
Hold Time is displayed.

NegHoldTime Specifies the negotiated hold time, which is the minimum of the
hello hold times advertised by all routers visible on this interface
(including the local router).

HelloInterval Specifies the frequency (in seconds) the interface transmits
Hello packets. The frequency is usually one third of the
negotiated Hello Interval value.

Showing LDP discovery information
Use the Discovery dialog box to display information about routers that are not necessarily
directly connected and to establish sessions with these routers.

Show LDP discovery information by performing this procedure.

Showing LDP discovery information
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Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click LDP.

3. Click the Discovery tab.

For more information about Discovery parameters, see Job aid on page 60.

Job aid
The following table describes the parameters in the Discovery dialog box.

Parameters Description
Interface Specifies the interface on which the LDP protocol is

configured.

PeerLdpId Specifies the peer LDP ID discovered on the interface.

PeerTransportAddr Specifies the peer transport address to which an LDP session
is provisioned.

NegotiatedHoldTime Specifies the negotiated hold time, which is the minimum of the
hello hold times advertised by all routers visible on this interface
(including the local router).

ConSeqNum Specifies the configuration sequence number sent by the
peer.

Showing LDP path - local binding information
Use the Path - Local Binding dialog box to display the locally assigned label that is bound to
this FEC and sent in Label Mapping messages.

Show LDP path - local binding information by performing this procedure.

MPLS display using Enterprise Device Manager

60     Configuration — MPLS Services September 2012
Comments? infodev@avaya.com

mailto:infodev@avaya.com?subject=Configuration — MPLS Services


Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click LDP.

3. Click the Path - Local Binding tab.

For more information about Path parameters, see Job aid on page 61.

Job aid
The following table describes the parameters in the Path dialog box.

Parameter Description
Type Specifies the type of path (sometimes called the type of FEC).

The type can be either an address prefix or a host address.

AddrType Specifies the Internet address type for the path.

AddrPrefixLength Specifies the path address prefix length. If the path type is host
address, this field is left blank.

Addr Specifies the path address.

InLabel Specifies the path address prefix length.

Showing LDP path - remote binding information
Use the Path - Remote Binding dialog box to display the ID of remote label switching routers
(LSR) and the label value bound to this FEC. The dialog box does not show liberally retained
remote labels that were not received from the current next hops.

If the LSP has multiple Equal Cost Multipath Protocol (ECMP) next hops, the LSP lists multiple
remote label bindings. If this node is an egress for this LSP, the LSP does not list remote label
mapping.

Show the LDP path - remote binding information by performing this procedure.

Showing LDP path - remote binding information
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Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click LDP.

3. Click the Path - Remote Binding tab.

For more information about Path parameters, see Job aid on page 62.

Job aid
The following table describes the parameters in the Path dialog box.

Parameters Description
Type Specifies the type of path (sometimes called the type of FEC).

The type can be either an
address prefix
or a
host address
.

AddrType Specifies the Internet address type of path.

AddrPrefixLength Specifies the path address prefix length. If the path type is
host address
, this field is left blank. The AddrPrefixLength is the mask in
decimal—8,16,24,32.

Addr Specifies the path address.

Id Specifies the ID of the out label.

LdpId Specifies the LDP ID of the peer.

OutLabel Specifies the out label value.

State Specifies the state of the remote peer—active or inactive.

Showing LDP route information
Use the Routes dialog box to display route information for LDP traffic including the destination
LSR, the egress interface, and the next hop.

Show the LDP route information by performing this procedure.
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Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click LDP.

3. Click the Routes tab.

For more information about Routes parameters, see Job aid on page 63.

Job aid
The following table describes the parameters in the Routes dialog box.

Parameters Description
Type Specifies the type of route, which refers to the type of FEC.

AddrType Specifies the route address type.

AddrPrefixLength Specifies the route address prefix length .

Addr Specifies the route address.

Interface Specifies the egress interface name of the route entry .

NextHopAddrType Specifies the next hop address type for this route.

NextHopAddr Specifies the next hop address.

Showing LDP session information
Use the Session dialog box to display general information about the current LDP session.

Show the LDP session information by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click LDP.

3. Click the Session tab.

For more information about Session parameters, see Job aid on page 64.

Showing LDP session information
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Job aid
The following table describes the parameters in the Session dialog box.

Parameter Description
LocalLdpId Specifies the local LDP identifier.

PeerLdpId Specifies the peer LDP identifier.

State Specifies the current state of the session—nonexistent,
initialized, openreceived, opensent, or operational.

Role Specifies the role (active or passive) of the local router in
session establishment.

ProtocolVersion Specifies the version of the LDP protocol that this session is
using. The value of 0 indicates that the version of the protocol
is unknown.

KeepAliveHoldTimeRem Specifies the remaining keep alive hold time. This value shows
how much time (in seconds) is left before the session is closed.
The time is reset whenever a valid LDP message is received.

KeepAliveTime Specifies the configured KeepAliveTime.

HoldTime Specifies the maximum time to hold the session without receipt
of a keep alive or other LDP message.

UpTime Specifies the amount of time (hh:mm:ss) since this session
became operational.

MessagesSent Specifies the number of LDP messages sent to the peer,
including keep alive messages.

MessagesRecv Specifies the number of LDP messages received from the peer,
including keep alive messages.

Showing LDP peer address information
Use the Peer Addresses dialog box to display all the peers in the current LDP session.

Show the LDP peer address information by performing this procedure.
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Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click LDP.

3. Click the Peer Addresses tab.

For more information about Peer Addresses parameters, see Job aid on page 65.

Job aid
The following table describes the parameters in the Peer Addresses dialog box.

Parameter Description
LdpId Specifies the advertising router LDP identifier.

PeerLdpId Specifies the ID number of the LDP peer.

PeerNextHopAddrType Specifies the IP address of the next hop.

PeerNextHopAddr Specifies the IPV4 address advertised by the peer through an
LDP Address message.

Showing a summary of RSVP information
Use the Summary dialog box to display general information about all the RSVP activity on the
switch.

Show the summary of RSVP information by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click RSVP.

For more information about Summary parameters, see Job aid on page 66.

Showing a summary of RSVP information
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Job aid
The following table describes the parameters in the Summary dialog box.

Parameters Description
Version Specifies the current RSVP protocol version supported.

State Specifies the current RSVP state—enabled or disabled.

LSPRetryTimer Specifies how often (in seconds) that LSPs retries starting from
this node when there a failure occurs. A value of 0 means no
retry on LSPs.

LSPRetryLimit Specifies how many times an LSP retries starting from this
node.

LSPDecayRate Specifies the percentage of decay for LSPs starting from this
node.

PHP Specifies the type of penultimate hop pop support on this node
—implicit-null, explicit-null, or disabled.

Showing RSVP active interface information
Use the Active Interfaces dialog box to display information about the RSVP interfaces that are
currently active. For more information about how to configure a new interface, see Configuring
RSVP for Ethernet on page 47.

Show RSVP active interface information by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click RSVP.

3. Click the Active Interfaces tab.

For more information about Active Interfaces parameters, see Job aid on page 67 .
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Job aid
The following table describes the parameters in the Active Interfaces dialog box. If a parameter
is configured to use the global value, Device Manager displays the global value.

Parameter Description
Interface Specifies the interface name.

Address Specifies the IP address of the interface.

RefreshInterval Specifies the minimum period between refresh messages on
the interface (in seconds).

RefreshMult Specifies the number of refresh intervals that must elapse,
without refreshing, before an RSVP message ages out.

HelloInterval Specifies the frequency (in seconds) the interface transmits
Hello packets. The frequency is usually one third of the
negotiated Hello Interval value.

RefreshReduction Specifies whether Refresh Reduction is enabled or disabled on
the interface.

MessageBundling Specifies whether Message Bundling is enabled or disabled on
the interface.

Showing RSVP neighbor information
Use the Neighbors dialog box to display the RSVP neighbors of the current RSVP session.

Show RSVP neighbor information by performing this procedure.

Procedure steps

1. In the navigation pane, open the following folders: Configuration > MPLS.

2. Click RSVP.

3. Click the Neighbors tab.

For more information about Neighbors parameters, see Job aid on page 68.

Showing RSVP neighbor information
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Job aid
The following table describes the parameters in the Neighbors dialog box.

Parameter Description
Address Specifies the IP address of the RSVP learned neighbor.

HelloState Specifies the state of hello exchanges with a neighbor.

IfIndex Specifies the slot or port number of the interface or VLAN where
the neighbor is detected.

Time Specifies the time when the neighbor was learned.

Period Specifies the RSVP hello interval.

SendCnt Specifies the number of hello packets sent to a neighbor.

RcvCnt Specifies the number of hello packets received from a
neighbor.

LocalInstance Specifies the identification sent to the remote router during hello
message exchanges.

RemoteInstance Specifies the identification provided by the remote router during
hello message exchanges.

CreationTime Specifies the time when this neighbor instance was created.

lastPktRxTime Specifies the time that the last hello message was received from
the remote router.

RefReduction Specifies the Refresh Reduction status between the local router
and the neighbor. The possible values are—Operational,
Incomplete, or Not Operational.
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Chapter 9: MPLS prerequisites
configuration using the CLI

This section describes the configuration prerequisites for the Multiprotocol Label Switching (MPLS) core.
Before you can configure MPLS, you must prepare the switch using the procedures in this section. After
completing these prerequisites, select a Label Switched Path (LSP) protocol. For more information about
configuring MPLS using the command line interface (CLI), see LDP configuration using the CLI on
page 75or RSVP configuration using the CLI on page 83.

General configuration rules
The following rules apply to Virtual Private Network (VPN):

• Avaya Ethernet Routing Switch 8800/8600 switches are configured with two types of port
classifications: access ports and trunk ports.

- Access ports connect to customer equipment and define the type of VPN in use.

- Trunk ports connect to the service provider MPLS core network.

Be sure to configure the appropriate port type for your configuration requirements.

• MPLS Router ID

The MPLS Router ID uniquely identifies an MPLS-capable router in the MPLS network.
One of the local router's circuitless IP (CLIP) addresses is chosen as the MPLS Router
ID. Since CLIP addresses are not associated with any physical interface, if any MPLS
interface fails, the MPLS network can still access the router through some other MPLS
interface.

The following rules apply to the MPLS Router ID:

- The MPLS Router ID must be a local CLIP address.

- Only one CLIP address can be chosen as MPLS Route ID.

- When you configure Open Shortest Path First (OSPF), ensure that the OSPF Router
ID and the MPLS Router ID are the same.

- If OSPF is used as the IGP, OSPF must be enabled on the CLIP interface.
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Configuring MPLS prerequisites using the CLI procedures
This task flow shows you the sequence of procedures you perform to prepare the switch for
MPLS using the CLI.

Figure 5: Configure MPLS Prerequisites

Configuring Ethernet ports
Configure Ethernet ports on the EthernetRouting Switch 8800/8600 to assign one of two port
types: access or trunk.An access port is a port that connects to customer equipment
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eitherdirectly or indirectly through another device. A trunk port is a portthat connects to the
service provider network such as the MPLS environment.

Configure the Ethernet ports by performing this procedure.

Procedure steps

1. Assign an IP address to all MPLS trunk ports by using the following command:

config ethernet <ports> ip create <ipaddr/mask>
2. Enable OSPF on all MPLS trunk ports by using the following command:

config ethernet <ports> ip ospf enable

Variable definitions

Use the data in the following table to configure the config ethernet command.

Variable Value
ports Specifies the slot or port number.

ipaddr/mask Specifies the IP address and subnet mask for
this port.

Configuring circuitless IP
Configure circuitless IP (CLIP) to ensure that, if one or more of the switch interfaces become
disabled, the switch is always reachable as long as a viable path to the switch exists. IP traffic
flows to and from the CLIP interface as it does on another IP interface. For more information
about CLIP, see Avaya Ethernet Routing Switch 8800/8600 Configuration — IP Routing,
NN46205-523.

Configure the circuitless IP by performing this procedure.

Procedure steps

1. Define a circuitless IP (CLIP) address on the switch by using the following
command:

config ip circuitless-ip-int <id> create <ipaddr/mask>
2. Configure OSPF on the CLIP by using the following command:

config ip circuitless-ip-int <id> ospf enable

General configuration rules
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Variable definitions

Use the data in the following table to configure the config ip circuitless-ip-int
command.

Variable Value
id Specifies a value for the CLIP address in the

range 1–32.

ipaddr/mask Specifies the IP address and mask in the
following formats:

• a.b.c.d/x

• a.b.c.d/x.x.x.x

• default

Configuring OSPF
Configure the OSPF so that the MPLS can use the information from the OSPF unicast routing
table to create and maintain routes within the network. For more information about OSPF, see
Avaya Ethernet Routing Switch 8800/8600 Configuration — OSPF and RIP, NN46205-522.

Configure the OSPF by performing this procedure.

Procedure steps

1. Configure the OSPF router ID with the same address as the CLIP by using the
following command:

config ip ospf router-id <ipaddr>

 Important:
The router ID must be the same as the circuitless IP address.

2. Enable OSPF by using the following command:

config ip ospf enable
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Configuring the MPLS router ID
Configure the MPLS router ID on the switch to globally enable the Label Distribution Protocol
(LDP) and the Resource Reservation Protocol (RSVP) by performing this procedure.

Procedure steps

Specify the circuitless IP (CLIP) address that you want the switch to use as the router
ID:

config mpls router-id <ipaddr> [-y]

 Important:
Changing the MPLS router-ID to a value other than 0.0.0.0 restarts the established LDP
sessions.

Configuring the MPLS router ID
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Chapter 10: LDP configuration using the
CLI

This section describes the commands used to configure the Label Distribution Protocol (LDP) globally
and on individual interfaces. To configure the LDP on Avaya Ethernet Routing Switch 8800/8600, you
have to perform the tasks in the order that they are presented.

LDP does not support the Cross Connect (XC) trap.

All attributes are optional. For most environments, you can enable LDP and leave the global parameters
in the following default settings:

• LDP is disabled
• Penultimate Hop Pop (PHP) is implicit-null
• Hello interval defaults to 5
• Hello hold timer defaults to 15 seconds
• Loop-detect-hop-count-limit defaults to disabled
• Loop-detect-path-vector-limit defaults to disabled

This section explains how to modify the LDP global parameters to fine tune the parameters for your
environment.

For more information about Multiprotocol Label Switching (MPLS) concepts, see MPLS fundamentals on
page 11.

LDP configuration procedures
This task flow shows you the sequence of procedures you perform to configure LDP.
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Figure 6: LDP configuration using CLI

Job aid
The following roadmap is a quick reference of the commands and parameters used in this
section.

Command Parameter
config mpls info

router-id <ipaddr> [-y]

config mpls ldp hello-holdtime <seconds> [-y]
info
loop-detect-hop-count-limit <disable|
integer_range>
loop-detect-path-vector-limit <disable|
integer_range>
path-vector-limit-traps <enable|disable>
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Command Parameter
php <implicit-null|explicit-null|disabled> [-y]
session-keepalive <seconds>
state <enable|disable>
status-traps <enable|disable>
threshold-traps <enable|disable>

config mpls ldp egress-policy info
redist-connected <enable|disable>

config ethernet <ports> ip mpls info
mtu <bytes> [-y]

config ethernet <ports> ip mpls ldp hello-holdtime <global|<seconds> [-y]
import-policy <all|host-only|none> [-y]
info
session-keepalive <global|<seconds>
state <enable|disable>
transport-address <interface|router-id> [-y]

config vlan <vid> ip mpls info
mtu <bytes> [-y]

config vlan <vid> ip mpls ldp hello-holdtime <global|<seconds> [-y]
import-policy <all|host-only|none> [-y]
info
session-keepalive <global|<seconds>>
state <enable|disable>
transport-address <interface|router-id> [-y]

 Important:
For most LDP commands, you must confirm the change with the [-y] parameter in the
following conditions:

• LDP is enabled globally.

• LDP is enabled on the interface.

If neither of these conditions exist, you do not need to confirm the change.

Configuring LDP globally
Configure LDP globally to apply the same settings to all LDP interfaces. This ensures the same
behavior for all interfaces across LDP Label Switched Paths (LSP) in the MPLS network. For
more information about overriding these global settings, see Configuring LDP for Ethernet on
page 80 or Configuring LDP for VLANs on page 81.

Configure the LDP globally by performing this procedure.

Configuring LDP globally
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Procedure steps

1. Configure LDP globally by entering the following command:

config mpls ldp state enable
2. Customize your LDP configuration by changing the default settings of preconfigured

parameters.

Variable definitions
Use the data in the following table to configure the config mpls ldp command.

Variable Value
egress-policy info Shows information about the egress policy and how

routes are distributed.

egress-policy redist-
connected <enable|
disable>

The Ethernet Routing Switch 8800/8600 is the egress
router for connected routes that are advertised into
LDP. This setting determines how those prefixes are
redistributed.
If you enable redist-connected, the router acts as the
egress router for all connected routes. If you disable
redist-connected, the router acts as the egress router
for loopback addresses only. The default is enable.

hello-holdtime
<seconds>

Specifies the interval (in seconds) that the system
remembers an LDP neighbor without receiving a Hello
message. The timer restarts to this value whenever
the system receives a Hello message from a peer. If
the timer expires before another Hello message is
received, the system terminates the Hello adjacency.
Changes to this setting do not affect existing LDP
sessions.
seconds is a number between 5–65535. The default
hold time is 15 seconds.

info Shows information about the current LDP settings.

loop-detect-hop-count-
limit <disable|
integer_range>

Specifies the maximum number of hops permitted in a
Label Request message. The router assumes the path
is a loop if the hop count parameter exceeds this value.
Then the router does not respond with a Label
Mapping message, and it does not propagate the
Label Request. Changes to this setting do not affect
existing LDP sessions.
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Variable Value
The allowed range of values is disable or an integer
from 1–255. The default is disable.

loop-detect-path-
vector-limit <disable|
integer_range>

Specifies the maximum path vector length permitted
in a Label Request message. The router assumes the
path is a loop if the vector length is equal to or greater
than this value or if the router label switching routers
(LSR) ID is present in the path vector. Then the router
does not respond with a Label Mapping message, and
it does not propagate the Label Request. Changes to
this setting do not affect existing LDP sessions.
The allowed range of values is disable or an integer
from 1–255. The default is disable.

path-vector-limit-traps
<enable|disable>

Sets an SNMP trap when paths meet or exceed the
path vector limit. The default is disable.

php <implicit-null|
explicit-null|disabled>
[-y]

Defines how LDP supports penultimate hop popping
(PHP). The default is implicit-null.

• implicit-null causes the upstream LSR to
pop the label stack if it is the penultimate (next-to-
last) hop in the MPLS network.

• explicit-null causes the upstream LSR to
treat this label value like a normal label before
sending the packet to the egress router. However,
when the egress router receives a packet with this
label, it automatically pops off the label stack entry
and classifies and forwards the packet based on the
next inner label. If there is no inner label, it uses the
encapsulated packet header.

• disabled does not specify PHP behavior to
upstream routers, and distributes labels in the
normal range of 16-524288.

All LDP sessions restart when you change this setting,
and the new value takes effect immediately.
The default is disabled.

session-keepalive
<seconds>

Specifies the interval (in seconds) between LDP keep
alive messages sent to neighbors or interfaces.
The allowed range is 15–65535 seconds, and the
default is 5.

state <enable|disable> Administratively disables or enables LDP. The default
is disable.

status-traps <enable|
disable>

Sets an SNMP trap when there is an LDP status
change. The default is disable.

threshold-traps
<enable|disable>

Sets an SNMP trap when the session exceeds the
threshold. The default is disable.

Configuring LDP globally
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Configuring LDP for Ethernet
Configure MPLS on LDP interfaces to configure LSPs in the MPLS network. The label protocol
is set automatically in the command line interface (CLI) when you create the interface.

Configure LDP for Ethernet by performing this procedure.

Procedure steps

1. Configure MPLS on an LDP interface by entering the port number of the selected
interface in the following command:

config ethernet <ports> ip mpls
2. Customize the LDP interface by changing the default settings of preconfigured

parameters.

Variable definitions
Use the data in the following table to configure the config ethernet <ports> ip mpls
command.

Variable Value
info Shows the global MPLS information.

mtu <bytes> [-y] Sets the maximum transmission size of frames for all the
ports on the chassis. The supported range is between 64–
9600. The default MTU is 1500.

ldp hello-holdtime
{global|5..65535} [-
y]

Configures the period of time (in seconds) that an interface
remembers an LDP neighbor without receipt of an LDP
hello message from that neighbor.
global means the interface uses the same value as the
currently configured value for global LDP Hello Holdtime.
seconds is any number between 5–65535. The default hold
time is global.

ldp import-policy
<all|host-only> [-y]

Configures the LDP import policy behavior.
If set to host-only:

• Host routes (/32 routes) are active. The data path for host
routes is programmed.

• Nonhost routes (non /32 routes) are retained but inactive.
The data path for nonhost routes is not programmed.
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Variable Value
If set to all, all routes with valid interior gateway protocol
(IGP) routes are active. The default import policy behavior
is all.

ldp info Shows the LDP information for the specified interface.

ldp session-
keepalive <global|
15..65535>}

Configures the LDP Session Keepalive on the interface.
global means the interface uses the same value as the
currently configured value or global LDP Session
Keepalive.
seconds is any number between 15–65535.
The default setting for session-keepalive is global.

ldp state <enable|
disable>

Indicates whether or not LDP is enabled on the interface.

ldp transport-
address <interface|
router-id> [-y]

Configures the transport address of the LDP LSP. If no
interface is specified, the switch uses MPLS router-ID for
the transport address.

Configuring LDP for VLANs
Configure the LDP on VLANs to group the LDP interfaces and configure LSPs in the MPLS
network. You can configure LDP parameters only if the label protocol for this VLAN is LDP.

Configure LDP for VLANs the by performing this procedure.

Procedure steps

1. Configure the MPLS on an LDP VLAN by entering the VLAN ID (vid) in the following
command:

config vlan <vid> ip mpls
2. Customize the LDP VLAN by changing the default settings of preconfigured

parameters.

Variable definitions
Use the data in the following table to configure the config vlan <vid> ip mpls
command.

Configuring LDP for VLANs
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Variable Value
info Shows the global MPLS information.

mtu <bytes> [-y] Sets the maximum transmission size of frames for all
the ports on the chassis. The supported range is
between 64–9600. The default MTU is 1500.

ldp hello-holdtime
{global|5..65535} [-y]

Configures the period of time (in seconds) that an
interface remembers an LDP neighbor without receipt
of an LDP hello message from that neighbor.
global means the interface uses the same value as
the currently configured value for global LDP Hello
Holdtime.
seconds is any number between 5–65535. The default
hold time is global.

ldp import-policy <all|
host-only>[-y]

Configures the LDP import policy behavior. If set to
host-only, only the host can import policies. If set to all,
all VLANs can import policies. The default import
policy behavior is all.

ldp info Shows the LDP information for the specified VLAN.

ldp session-keepalive
{global|15.65535} [-y]

Configures the LDP Session Keepalive on the
interface.
global means the interface uses the same value as
the currently configured value or global LDP Session
Keepalive.
seconds is any number between 15–65535.
The default setting for session-keepalive is global.

ldp state <enable|
disable>

Indicates whether or not LDP is enabled on the
VLAN.

ldp transport-address
<interface|router-id>
[-y]

Configures the transport address of the LDP LSP. If no
interface is specified, the switch uses MPLS router-ID
for the transport address.
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Chapter 11: RSVP configuration using the
CLI

This section describes the commands used to configure the Resource Reservation Protocol (RSVP)
globally and on individual interfaces. To configure RSVP on an Avaya Ethernet Routing Switch 8800/8600,
you must perform the tasks in the order that they are presented.

All attributes are optional. For most environments you can leave the global parameters in the following
default settings:

• RSVP is disabled
• Penultimate Hop Pop (PHP) is implicit-null
• Refresh reduction defaults to enabled
• Refresh interval defaults to 30
• Refresh multiplier defaults to 3
• Hello interval defaults to 10 seconds
• Hello hold timer defaults to 15 seconds
• Message-bundling defaults to enabled

For most environments, you can enable RSVP and leave the global parameters in their default settings.
This section explains how to modify the RSVP global parameters to fine tune the parameter for your
environment.

For an overview of Multiprotocol Label Switching (MPLS) concepts, see MPLS fundamentals on page 
11.

RSVP ER-LSP rules
• Ensure that the destination address assigned to the Label Switched Path (LSP) is the

remote peer router-ID that the LSP terminates on.

Although you can use the last-hop address (that is, the physical port where the LSP
terminates), doing so disables the ability to assign multiple LSPs that terminate on
different interfaces at the remote peer.

• When creating explicit paths, include the required start address as the first entry in the
list.
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RSVP configuration procedures
This task flow shows you the sequence of procedures you perform to configure RSVP.

Figure 7: RSVP configuration using the CLI

Job aid
The following roadmap is a quick reference of the commands and parameters used in this
section.
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Command Parameter
config mpls rsvp hello-interval <seconds

info
message-bundling <enable|disable>
php <implicit-null|explicit-null|disabled>
refresh-interval <seconds>
refresh-multiplier <integer>
refresh-reduction <enable|disable>
state <enable|disable>
tunnel-traps <enable|disable>

config ethernet <portList> ip mpls rsvp hello-interval <global|<seconds>
info
message-bundling <enable|disable|global>
refresh-interval {global|<seconds>}
refresh-multiplier {global|<integer>}
refresh-reduction <enable|disable|global>
state <enable|disable>

config vlan <vid> ip mpls rsvp hello-interval <global|<seconds>
info
message-bundling <enable|disable|global>
refresh-interval {global|<seconds>}
refresh-multiplier {global|<integer>}
refresh-reduction <enable|disable|global>
state <enable|disable>

config mpls rsvp resource
<tunnel_resource_index>

create <bandwidth_value (Kbps)>
delete
info

config mpls rsvp lsp <lsp_name> bandwidth <tunnel_resource_index>
create destination <value> [source <value>]
[tunnel-id <value>]
delete description <string>
destination <ipaddr> [-y]
fast-reroute <enable|disable> [-y]
info
source <ipaddr> [-y]

config mpls rsvp lsp <lsp_name> primary bandwidth <tunnel_resource_index>
create destination <value> [source <value>]
[tunnel-id <value>]
delete
explicit-path <explicit_path_name>
info
record-route <enable|disable>
state <enable|disable>

config mpls rsvp lsp <lsp_name> secondary bandwidth <tunnel_resource_index>
create destination <value> [source <value>]
[tunnel-id <value>]
delete

Job aid
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Command Parameter
explicit-path <explicit_path_name>
info
record-route <enable|disable>
state <enable|disable>

config mpls rsvp static-ip create <ipaddr/mask> lsp <value>
delete <ipaddr/mask>
info

config mpls rsvp explicit-path <name> delete
info

config mpls rsvp explicit-path <name> hop
<hop_index>

address <ipaddr> [type <value>]
delete
info
type <strict|loose>

Configuring RSVP globally
Configure the RSVP globally to apply the same settings to all RSVP interfaces. This ensures
the same behavior for all interfaces across RSVP LSPs in the MPLS network. For more
information about overriding these global settings, see Configuring RSVP for Ethernet on
page 87 or Configuring RSVP for VLANs on page 89.

Configure RSVP globally by performing this procedure.

Procedure steps

1. Configure RSVP globally by entering the following command:

config mpls rsvp
2. Customize your RSVP configuration by changing the default settings of

preconfigured parameters.

Variable definitions
Use the data in the following table to configure the config mpls rsvp command.
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Variable Value
hello-interval <seconds> Configures the RSVP hello interval (in seconds).

The range is from 0–65535 seconds, and the
default is 10. When set to 0, no hellos are sent.

info Shows the current RSVP configuration
information.

message-bundling <enable|
disable>

Bundles messages from different interfaces that
are going to the same final destination. The
default is enable.

php <implicit-null|
explicit-null|disabled>

Configures penultimate hop pop support on the
node. The default is disabled.

refresh-interval <seconds> Configures the RSVP refresh interval (in
seconds). The range is from 1–65535 seconds,
and the default is 30.

refresh-multiplier
<integer>

Configures the refresh multiplier (in seconds).
When the node receives a ResvErr message, this
value multiplied times the refresh interval
determines how long to set the blockade timer.
(For more information, see RFC 2205.) The range
of values is from 1–255, and the default is 3.

refresh-reduction <enable|
disable>

Configures whether or not to send RSVP
summary refresh messages. The default is
enable.

state <enable|disable> Administratively enables or disables RSVP. When
set to disable, it brings down RSVP on the whole
switch. The default is disable.

tunnel-traps <enable|
disable>

Configures whether or not to send trap messages
when RSVP LSPs change their state.

Configuring RSVP for Ethernet
Configure the MPLS on RSVP interfaces to configure LSPs in the MPLS network. The label
protocol is set automatically in the command line interface (CLI) when you create the
interface.

Configure RSVP for Ethernet by performing this procedure.

Configuring RSVP for Ethernet
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Procedure steps

1. Configure MPLS on an RSVP interface by entering the port number of the selected
interface in the following command:

config ethernet <ports> ip mpls
2. Customize the RSVP interface by changing the default settings of preconfigured

parameters.

Variable definitions
Use the data in the following table to configure the config ethernet <ports> ip mpls
command.

Variable Value
info Shows the current RSVP configuration information for

this interface.

mtu <bytes> Sets the maximum transmission size of frames for all
the ports on the chassis. The supported range is
between 64–9600. The default MTU is 1500.

rsvp hello-interval
{global|<seconds>}

Configures the RSVP hello interval (in seconds). The
range is global or a value from 1–65535 seconds. The
default is global.

rsvp info Shows the current RSVP configuration information.

rsvp message-bundling
<enable|disable|global>

Bundles messages from different interfaces that are
going to the same final destination. The default is
global.

rsvp refresh-interval
{global|<seconds>}

Configures the RSVP refresh interval (in seconds).
The range is from 1–65535 seconds, and the default
is global.

rsvp refresh-multiplier
{global|<integer>}

Configures the refresh multiplier (in seconds). When
the node receives a ResvErr message, this value
multiplied times the refresh interval determines how
long to set the blockade timer. (For more information,
see RFC 2205.) The range of values is from 1–255,
and the default is global.

rsvp refresh-reduction
<enable|disable|global>

Configures whether or not to send RSVP summary
refresh messages. The default is global.
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Variable Value
rsvp state <enable|
disable>

Administratively enables or disables RSVP. When set
to disable, it brings down RSVP on this interface only.
The default is disable.

Configuring RSVP for VLANs
Configure the RSVP on VLANs to group RSVP interfaces and configure LSPs in the MPLS
network. You can configure RSVP parameters only if the label protocol for this VLAN is
RSVP.

Configure RSVP for VLANs by performing this procedure.

Procedure steps

1. Configure the MPLS on an RSVP VLAN by entering the VLAN ID (vid) in the
following command:

config vlan <vid> ip mpls
2. Customize the RSVP VLAN by changing the default settings of preconfigured

parameters.

Variable definitions
Use the data in the following table to configure the config vlan <vid> ip mpls
command.

Variable Value
info Shows the current RSVP configuration information for

this VLAN.

mtu <bytes> Sets the maximum transmission size of frames for all
the ports on the chassis. The supported range is
between 64–9600. The default MTU is 1500.

rsvp hello-holdtime
{global|<seconds>}

Configures the RSVP hello interval (in seconds). The
range is global or a value from 1–65535 seconds. The
default is global.

rsvp info Shows the current RSVP configuration information.

Configuring RSVP for VLANs
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Variable Value
rsvp message-bundling
<enable|disable|global>

Bundles messages from different interfaces that are
going to the same final destination. The default is
enable.

rsvp refresh-interval
{global|<seconds>}

Configures the RSVP refresh interval (in seconds).
The range is from 1–65535 seconds, and the default
is global.

rsvp refresh-multiplier
{global|<integer>

Configures the refresh multiplier (in seconds). When
the node receives a ResvErr message, this value
multiplied times the refresh interval determines how
long to set the blockade timer. (For more information,
see RFC 2205.) The range of values is from 1–255,
and the default is global.

rsvp refresh-reduction
<enable|disable|global>

Configures whether or not to send RSVP summary
refresh messages. The default is global.

rsvp state <enable|
disable>

Administratively enables or disables RSVP. When set
to disable, it brings down RSVP on this VLAN only. The
default is disable.

Configuring RSVP LSP resource
Configure an LSP resource to reserve bandwidth for an RSVP LSP. The Ethernet Routing
Switch 8800/8600 does not require traffic engineering information to set up the LSP. However,
after creating an LSP resource, you can assign it to an explicit path. After creating a LSP
resource, you can assign to an explicit path. For more information, see Configuring RSVP
explicit paths on page 91 and Configuring an RSVP static FEC on page 96.

Configure RSVP LSP resource by performing this procedure.

Procedure steps

Create an RSVP LSP resource by entering a resource index and specifying the
bandwidth (in Kbps) in the following command:
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config mpls rsvp resource <tunnel_resource_index> create
<bandwidth_value (Kbps)>

Variable definitions
Use the data in the following table to configure the config mpls rsvp resource
<tunnel_resource_index> command.

Variable Value
create <bandwidth_value
(Kbps)>

Enter a value from 1–2147483647.

delete Deletes the specified resource.

info Shows the current RSVP resource
information.

<tunnel_resource_index> Enter a value from 1–255.

Configuring RSVP explicit paths
Configure an RSVP explicit path to define specific hops in the LSP. Traffic using this LSP must
pass through these hops on its way towards the destination egress node. With explicit path
LSPs, you can engineer traffic around congested areas and load balance the network.

Explicit paths follow an LSP of specifically-defined hops. However, you can specify how tightly
you want to control the LSP by configuring the explicit path to be loose or strict.

Configure RSVP explicit paths by performing this procedure.

Procedure steps

1. Configure an RSVP explicit path by entering a string from 1 to 31 characters for the
path name in the following command:

config mpls rsvp explicit-path <name>
2. Define the explicit path hops in the following command:

config mpls rsvp explicit-path <name> hop <hop_index> address
<ipaddr> [type <strict|loose>]

3. Change the type of explicit path in the following command:

Configuring RSVP explicit paths
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config mpls rsvp explicit-path <name> hop <hop_index> type
<strict|loose>

Variable definitions
Use the data in the following table to configure the config mpls rsvp explicit-path
<name> command.

Variable Value
delete Deletes this explicit path.

hop <hop_index> address
<ipaddr> [type <strict|
loose>]

Defines the hops in the explicit path. Enter a hop index
and address to create an entry in the hop table. Repeat
this command as often as necessary to configure the
whole path.

• hop <hop_index> specifies the index value
assigned to this hop. The index determines the order
of the hop in the list of configured hops (lower to
higher). For example, the path goes to hop 1, and
then hop 2.

 Important:
After configuring an explicit path for an enabled
LSP primary or secondary path, do not change
the explicit path. Disable the LSP primary or
secondary path before modifying the explicit
path.

• address <ipaddr> specifies the IP address of
this hop.

type <strict|loose> allows you to specify a
strict or loose hop. This parameter is optional.

hop <hop_index> delete Deletes this specified hop in the explicit path.

hop <hop_index> info Provides information regarding the hops in this path.

hop <hop_index> type
<strict|loose>

Specifies whether the hop follows a loose (default) or
strict path.

• strict refers to a strictly-defined path where the
path from the previous router to this router must be
direct.

• loose refers to a loosely-defined path where the
path from the previous router to this router does not
have to be direct and can include other routers.

info Specifies current information for this explicit path.
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Configuring RSVP label switched paths
Configure an RSVP label switched path (LSP) to define a specific transport LSP between
ingress and egress nodes. Unlike Label Distribution Protocol (LDP) that sets up dynamic LSPs,
RSVP sets up LSPs on demand.

There are two types of LSPs: primary and secondary. For more information, see Configuring
a primary LSP on page 94.

Configure RSVP label switched paths by performing this procedure.

Procedure steps

1. Create an LSP by naming it in the following command:

config mpls rsvp lsp <lsp-name> create destination <ipaddr>
[source <ipaddr>][tunnel-id <value>]

2. Customize the LSP by changing the default settings of preconfigured parameters.

Variable definitions
Use the data in the following table to configure the config mpls rsvp lsp <lsp_name>
command.

Variable Value
bandwidth
<tunnel_resource_index>

Specifies the value of the LSP resource index, which
determines how much bandwidth the LSP can use.
The range of values for the index is from 0–255. A
value of 0 indicates that this LSP uses a best effort
approach. Primary and secondary LSPs use this
bandwidth value by default.

create destination
<ipaddr> [source
<ipaddr>][tunnel-id
<value>]

Creates an LSP. By default, the LSP uses the router
ID as the source IP address.

delete Deletes the specified LSP, including the primary and
secondary LSPs.

description <string> Provides an optional description for the LSP using a
string from 0–31 characters.

Configuring RSVP label switched paths
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Variable Value
destination <ipaddr> [-
y]

Specifies the destination IP address of the egress
node. This setting is required to create the LSP.

 Important:
If you change the destination IP address, it rebuilds
the LSP. Therefore, you must confirm the change.

fast-reroute <enable|
disable> [-y}

Enables or disables Fast Rerouting of the RSVP LSP.
This flag permits any hop to reroute the LSP when a
fault is detected downstream. This mechanism allows
the router to reroute traffic for fast service restoration.
The default is disable.

 Important:
Fast Rerouting rebuilds the LSP. Therefore, you
must confirm the change.

info Specifies current information for this LSP.

<lsp-name> Names the LSP with a string from 0–31 characters.

source <ipaddr> [-y] Specifies the source IP address of the ingress node.
This setting is optional. If you do not specify a source,
the source defaults to the router ID.

 Important:
If you change the destination IP address, it rebuild
the LSP. Therefore, you must confirm the change.

state <enable|disable> Enable brings up the LSP; disable brings down the
LSP.

Configuring a primary LSP
Configure a primary RSVP LSP to define a particular path for the LSP to use. The primary LSP
connects to the LSP through the LSP-name, which must be an existing path in the
configuration.

There are two types of LSPs: primary and secondary. The secondary LSP serves as a backup
for the primary LSP. In a configuration with only a secondary LSP, the secondary path is used
and there is no backup. You can switch LSPs whenever you want with the following command:

switchover mpls rsvp lsp <lsp-name>
The switchover command administratively switches the activity of an LSP from the primary to
backup or vice versa. This command applies to protected LSPs only where both the primary
and the backup LSP options are operationally up. For all other cases, it has no effect.

Configure the primary LSP by performing this procedure.

RSVP configuration using the CLI

94     Configuration — MPLS Services September 2012
Comments? infodev@avaya.com

mailto:infodev@avaya.com?subject=Configuration — MPLS Services


Procedure steps

1. Create a primary LSP by naming it in the following command:

config mpls rsvp lsp <lsp-name> primary create
2. Customize the LSP by changing the default settings of preconfigured parameters.

Variable definitions
Use the data in the following table to configure theconfig mpls rsvp lsp <lsp_name>
primary command.

Variable Value
bandwidth
<tunnel_resource_index>

Specifies the value of the LSP resource
index, which determines how much
bandwidth the primary LSP can use. The
range of values for the index is from 0–255.
A value of 0 indicates that this path uses the
bandwidth value of the primary LSP. You can
override the bandwidth by specifying an LSP
resource index value. After you configure,
this path always uses the configured
bandwidth resource value even if the
bandwidth resource value of LSP changes.
Primary and secondary LSPs use the LSP's
bandwidth value by default.

create destination <ipaddr>
[source <ipaddr>][tunnel-id
<value>]

Creates a primary LSP. By default, the LSP
uses the router ID as the source IP
address.

delete Deletes this primary LSP.

explicit-path
<explicit_path_name>

Specifies the name of an explicit path for this
primary LSP to use.

info Specifies current information for this LSP.

record-route <enable|disable> Configures whether or not RSVP can make
a retain a record of this LSP after it is
signaled.

state <enable|disable> Enables or disables the primary LSP. Enable
brings up this primary LSP; disable brings
down the LSP.

Configuring a primary LSP

Configuration — MPLS Services September 2012     95



Configuring an RSVP static FEC
The purpose of configuring a RSVP static forwarding equivalence class (FEC) is to create an
Forwarding Equivalency Class (IP prefix) for IP traffic to pass through a particular RSVP LSP.
There is a 1-to-many mapping between this LSP and Forwarding Equivalency Class (FEC).
You can assign multiple FEC to a particular RSVP LSP, but not multiple LSPs to one FEC.

The FEC mapping associates an ingress FEC with a specific RSVP LSP. The ingress node
uses this mapping to forward IP traffic destined for these FECs as MPLS packets across the
MPLS LSP. The egress node strips off the MPLS label and forwards the packet as regular IP
traffic.

Configure an RSVP static FEC by performing this procedure.

Procedure steps

Configure an RSVP static path by entering the destination node IP address and mask
and the name of the LSP to use in the following command:

config mpls rsvp static-ip create <ipaddr/mask> lsp <name>

Variable definitions
Use the data in the following table to configure the config mpls rsvp static-ip create
<ipaddr/mask> lsp <name> command. An LSP configured by this command cannot be
altered or deleted.

Variable Value
create <ipaddr/mask>
lsp <value>

Creates a static path.

• <ipaddr/mask>
• value is the name of the LSP.

delete <ipaddr/mask> Deletes this static path.

info Specifies current information for this static path.

RSVP configuration using the CLI

96     Configuration — MPLS Services September 2012
Comments? infodev@avaya.com

mailto:infodev@avaya.com?subject=Configuration — MPLS Services


Chapter 12: CLI show command reference

This section lists show commands that you can use to view the operational status of Multiprotocol Label
Switching (MPLS) on the Avaya Ethernet Routing Switch 8800/8600.

Global information
Global show commands provide a snapshot view of the current information as it applies to the
entire switch.

Showing MPLS global information
Use the show mpls info command to display all of the global MPLS information including
information about Label Distribution Protocol (LDP) and Resource Reservation Protocol
(RSVP). The syntax for this command is

show mpls info

Showing FTN (FEC-to-NHLFE) information
Use the show mpls ftn info command to display the FTN [forward equivalence class
(FEC) to Next Hop Label Forwarding Entry (NHLFE)] table information. The syntax for this
command is

show mpls ftn info [<ipaddress/mask>] [count-summary]

Job aid

The following table describes the parameters in the FTN output.

Parameter Description
Dest Specifies the destination node IP address.

Mask Specifies the destination node mask.

Type Specifies the type of route: RSVP static, LDP static, or LDP
dynamic.
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Parameter Description
Out Label Specifies the number of the outbound label.

Out Port Specifies the number of the outbound slot or port.

Next-Hop Specifies the IP address of the next hop.

Showing incoming label map information
Use the show mpls ilm info command to display the Incoming Label Map (ILM) table.
This table shows what port each packet egresses from the switch. The syntax for this command
is

show mpls ilm info [min-in-label <value>] [max-in-label <value>]
[count-summary]

Job aid

The following table describes the parameters in the ILM output.

Parameter Description
In Label Specifies the number of the inbound label.

In Port Specifies the slot or port number of the inbound interface.

Out Label Specifies the number of the outbound label.

Out Port Specifies the slot or port number of the outbound interface.

Next-Hop Specifies the IP address of the next hop.

Showing statistical information
MPLS provides the following show commands to display statistics. For more information about
how to use these commands to improve your system performance, see Avaya Ethernet
Routing Switch 8800/8600 Performance Management, NN26205-704 .

• show mpls ldp statistics [Peer IpAddress] [detail]
• show mpls rsvp statistics [port <value>] [vlan <value>]
• show mpls statistics receive [label <value>] [port <value>]
• show mpls statistics transmit [label <value>] [port <value>]
• show mpls statistics info receive
• show mpls statistics info transmit
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LDP information
The LDP show commands display all the LDP configuration information about the switch.

Showing LDP discovery information
Use the show mpls ldp discovery command to display information about routers that are
not necessarily directly connected and to establish sessions with these routers. The syntax for
this command is

show mpls ldp discovery [vlan <value>] [port <value>]
The following table explains the parameters for this command.

Table 1: Command parameters

Parameter Description
port <value> Specifies the port or range of ports

configured in the format slot or port.

vlan <value> Identifies the VLAN by specifying a unique
integer value in the range 1–4094.

Job aid

The following table describes the parameters in the discovery output.

Parameter Description
Interface Specifies the interface on which the LDP protocol is

configured.

Peer Ldp Id Specifies the peer LDP ID discovered on the interface.

Hello Holdtime Specifies the negotiated hold time, which is the minimum of the
hello hold times advertised by all routers visible on this interface
(including the local router).

Transport Address Specifies the peer transport address to which an LDP session
is provisioned.

Config Seq Num Specifies the configuration sequence number sent by the
peer.

LDP information
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Showing LDP global information
Use the show mpls ldp info command to display global information that applies to all LDP
interfaces. The syntax for this command is

show mpls ldp info

Showing LDP interface information
Use the show mpls ldp interface command to display information about a specific LDP
interface. The syntax for this command is

show mpls ldp interface [<port>] [detail] [vlan <value>]
The following table explains the parameters for this command.

Table 2: Command parameters

Parameter Description
<port> Specifies the port or range of ports

configured in the format slot or port.

detail Specifies all available information.

vlan <value> Identifies the VLAN to configure by
specifying a unique integer value in the range
1–4094.

Job aid

The following table describes the parameters in the interface output.

Parameter Description
Local Ldp Id Specifies the LDP ID of the local interface.

State Specifies whether the interface is enabled or disabled.

Neighbor Count Specifies the number of neighbors with whom a hello adjacency
currently exists.

Next Hello Specifies the amount of time (in seconds) until the next hello is
sent.

Hello Interval Specifies the configured session keep alive interval.
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Parameter Description
Negotiated Hello Hold Specifies the negotiated hold time, which is the minimum of the

hello hold times advertised by all routers visible on this interface
(including the local router).

Configured Hello Hold Specifies the configured hello hold time.

Showing LDP path information
Use the show mpls ldp path command to display only those paths whose local label falls
within the specified minimum and maximum range. The syntax for this command is

show mpls ldp path [Fec address <a.b.c.d/x | a.b.c.d/x.x.x.x |
default>] [min-local-label <value>] [max-local-label <value>]

The following table explains the parameters for this command.

Table 3: Command parameters

Parameter Description
Fec address <a.b.c.d/x |
a.b.c.d/x.x.x.x | default>

Shows exact FEC matching entry <a.b.c.d/x
| a.b.c.d/x.x.x.x | default>.

min-local-label Specifies the minimum local label value
bound to this FEC.

max-local-label Specifies the maximum local label value
bound to this FEC.

Job aid

The following table describes the parameters in the path output.

Parameter Description
FEC Specifies the path FEC, generally an IPv4 prefix or IPv4 host

address.

Local Binding Specifies the local label value bound to this FEC.

Remote Binding Specifies the remote label switching routers (LSR) ID and label
value bound to this FEC. Also, the remote binding parameter
indicates whether the remote binding for this FEC is either
active or inactive. There can be multiple remote bindings for
each FEC but only one can be active for nonECMP cases.

LDP information
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Showing LDP peer address information
Use the show mpls ldp peer-address command to display information about all or one
specific peer address. The syntax for this command is

show mpls ldp peer-address [Peer IpAddress]
The following table explains the parameters for this command.

Table 4: Command parameters

Parameter Description
Peer IpAddress Specifies the IP address of a specific LDP

peer.

Job aid

The following table describes the parameters in the peer address output.

Parameters Description
Peer LDP ID Specifies the ID number of the LDP peer.

Address Specifies the IP address of the next hop.

Showing LDP route information
Use the show mpls ldp route command to display the route information for LDP traffic
including the destination LSR, the egress interface, and the next hop. The syntax for this
command is

show mpls ldp route [destination address/mask]
The following table explains the parameters for this command.

Table 5: Command parameters

Parameter Description
destination address/mask Specifies the exact LDP.

Job aid

The following table describes the parameters in the routes output.
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Parameter Description
destination Specifies the route address.

egress interface Specifies the slot or port of the egress interface.

next hop address Specifies the next hop address for this route.

Showing LDP session information
Use the show mpls ldp session command to display information about all of the currently
active LDP sessions or, if you provide a peer IP address, for a specifically identified session.
The syntax for this command is

show mpls ldp session [Peer IpAddress]
The following table explains the parameters for this command.

Table 6: Command parameters

Parameter Description
Peer IpAddress Specifies the IP address of the MPLS

interface associated with this session.

Job aid

The following table describes the parameters in the Session output.

Parameter Description
Peer LDP ID Specifies the peer LDP identifier.

Local LDP ID Specifies the local LDP identifier.

State Specifies the current state of the session: nonexistent,
initialized, openreceived, opensent, or operational.

Up time Specifies the amount of time (hh:mm:ss) since this session
became operational.

Local role Specifies the role (active or passive) of the local router in
session establishment.

Keep Alive interval Specifies the configured hello hold time.

Hold Time Specifies the maximum time to hold the session without receipt
of a keep alive or other LDP message.

Hold Time Remaining Specifies the remaining keep alive hold time. This value shows
how much time (in seconds) is left before the session is closed.
The time is reset whenever a valid LDP message is received.

LDP information
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Parameter Description
Messages Sent Specifies the number of LDP messages sent to the peer,

including keep alive messages.

Messages Received Specifies the number of LDP messages received from the peer,
including keep alive messages.

Showing LDP show all information
Use the show mpls ldp show-all command to display all of the LDP information. The
syntax for this command is

show mpls ldp show-all [file <value>]
The following table explains the parameters for this command.

Table 7: Command parameters

Parameter Description
file <value> Defines the path and filename for a specific

file such as one stored on a Personal
Computer Memory Card International
Association (PCMCIA) card.

Showing LDP summary information
Use the show mpls ldp summary command to display general information about all the
LDP activity on the switch. The syntax for this command is

show mpls ldp summary

Job aid

The following table describes the parameters in the summary output.

Parameter Description
Local Ldp Id Specifies the router LDP identifier.

Routes Specifies the number of LDP routes in the route table.

Interface Adjacencies Specifies the number of interface Hello adjacencies.

Extended Adjacencies Specifies the number of extended Hello adjacencies.

Sessions Specifies the number of active LDP sessions.
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Parameter Description
Label Switched Paths Specifies the number of Label Switched Paths (LSP) that LDP

created or is in the process of creating.

Programmed In-
segments

Specifies the number of MPLS in-segments that LDP
programmed into the data path.
This number does not include in-segments that are bound to
implicit-null or explicit-null labels because they are not
programmed into the data path.

Programmed Out-
segments

Specifies the number of MPLS out-segments that LDP
programmed into the data path.

RSVP information
The RSVP show commands display all the RSVP configuration information about the switch.

Showing RSVP global information
Use the show mpls rsvp info command to display global information that applies to all
RSVP interfaces. The syntax for this command is

show mpls rsvp info

Showing RSVP interface information
Use the show mpls rsvp interface command to display information about a specific
RSVP interface. The syntax for this command is

show mpls rsvp interface [vlan <value>] [port <value>]
The following table explains the parameters for this command.

Table 8: Command parameters

Parameter Description
port <value>> Specifies the slot or port number for this

interface.

vlan <value> Specifies the VLAN associated with this
interface.

RSVP information
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Job aid

The following table describes the parameters in the interface output.

Parameter Description
Port Specifies the slot or port of the interface.

State Specifies whether the interface is Up or Down.

Address Specifies the IP address of the interface.

Refresh Interval Specifies the minimum period between refresh messages on
the interface (in seconds).

Refresh Multiplier Specifies the number of refresh intervals that must elapse,
without refreshing, before an RSVP message ages out.

Hello Interval Specifies the hello interval on the interface (in seconds).

Refresh Reduction Specifies whether Refresh Reduction is enabled or disabled on
the interface.

Message Bundling Specifies whether Message Bundling is enabled or disabled on
the interface.

Showing RSVP LSP information
Use the show mpls rsvp lsp command to display information about all LSPs or for a
specifically defined LSP. The syntax for this command is

show mpls rsvp lsp [name <value>]
The following table explains the parameters for this command.

Table 9: Command parameters

Parameter Description
name <value> Specifies the name of a specific LSP

session.

Showing RSVP neighbor information
Use the show mpls rsvp neighbor command to display information about a learned
neighbor. The syntax for this command is

show mpls rsvp neighbor [detail]
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The following table explains the parameters for this command.

Table 10: Command parameters

Parameter Description
detail Specifies all available information.

Job aid

The following table describes the parameters in the neighbor output.

Parameter Description
Address Specifies the IP address of the RSVP learned neighbor.

Port Specifies the slot or port number of the interface where the
neighbor is detected.

Hello State Specifies the state of hello exchanges with a neighbor.

Hello Interval Specifies the RSVP hello interval.

Hello Send Specifies the number of hello packets sent to a neighbor.

Hello Received Specifies the number of hello packets received from a
neighbor.

Local Instance Specifies the identification sent to the remote router during hello
message exchanges.

Remote Instance Specifies the identification provided by the remote router during
hello message exchanges.

Refresh Reduction Specifies the Refresh Reduction status between the local router
and the neighbor. The possible values are: Operational,
Incomplete, or Not Operational.

Showing RSVP paths information
Use the show mpls rsvp paths command to display information about RSVP paths,
including ones that are not currently operational. The syntax for this command is

show mpls rsvp paths [name <lsp-name>] [type <ingress|transition|
egress>] [detail] [disabled}
The following table explains the parameters for this command.

RSVP information
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Table 11: Command parameters

Parameter Description
detail Specifies all available information about LDP

interfaces.

disabled Specifies information about LSPs that are
not operational.

type <ingress|transition|
egress>

Specifies information about three types of
LSPs: egress, ingress, and transit.

name <lsp-name> Specifies the RSVP FEC information for the
specified LSP.

Showing RSVP explicit path information
Use the show mpls rsvp explicit-path command to display the specific hops in the
explicit path of the LSP. The syntax for this command is

show mpls rsvp explicit-path [<explicit-path name>]
The following table explains the parameters for this command.

Table 12: Command parameters

Parameter Description
<explicit-path name> Specifies the name of an explicit path.

Showing RSVP resource information
Use the show mpls rsvp resource command to display the bandwidth used by RSVP.
The syntax for this command is

show mpls rsvp resource

Showing RSVP show all information
Use the show mpls rsvp show-all command to display all of the RSVP information. The
syntax for this command is

show mpls rsvp show-all [file <value>]
The following table explains the parameters for this command.
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Table 13: Command parameters

Parameter Description
file <value> Defines the path and filename for a specific

file such as one stored on a PCMCIA card.

Showing RSVP static IP information
Use the show mpls rsvp static-ip command to display information about RSVP LSPs
that are statically mapped to a destination IP address and mask. The syntax for this command
is

show mpls rsvp static-ip [<lsp name>]
The following table explains the parameters for this command.

Table 14: Command parameters

Parameter Description
<lsp name> Specifies the name of a specific LSP

session.

Showing RSVP summary information
Use the show mpls rsvp summary command to display general information about all the
RSVP activity on the switch. The syntax for this command is

show mpls rsvp summary

Job aid

The following table describes the parameters in the summary output.

Parameter Description
RSVP Version Specifies the current RSVP protocol version supported.

RSVP State Specifies the current RSVP state: enabled or disabled.

LSP Retry Timer Specifies how often (in seconds) that LSPs can retry starting
from this node when there is a failure. A value of 0 means no
retry on LSPs.

LSP Retry Limit Specifies how many times an LSP retries starting from this
node. For the Ethernet Routing Switch 8800/8600, the MPLS

RSVP information
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Parameter Description
RSVP LSP Retry Limit is infinite by design (a setting of zero
means infinite). When the limit is infinite, if a Label Switched
Path (LSP) goes down, it is retried using exponential backoff.
The Retry Limit is not configurable.

LSP Decay Rate Specifies the percentage of decay for LSPs starting from this
node.

Penultimate Hop Pop Specifies the type of penultimate hop pop (PHP) support on this
node: implicit-null, explicit-null, or disabled.
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Chapter 13: MPLS prerequisites
configuration using the ACLI

This section describes the configuration prerequisites for the Multiprotocol Label Switching (MPLS) core.
Before you can configure the MPLS, you must prepare the switch using the procedures in this section.
After completing these prerequisites, select an Label Switched Path (LSP) protocol. For more information,
see LDP configuration using the ACLI on page 117 or RSVP configuration using the ACLI on
page 127.

General configuration rules
The following rules apply to Virtual Private Network (VPN):

• Avaya Ethernet Routing Switch 8800/8600 switches are configured with two types of port
classifications: access ports and trunk ports:

- Access ports connect to customer equipment and define the type of VPN in use.

- Trunk ports connect to the service provider MPLS core network.

Be sure to configure the appropriate port type for your configuration requirements.

• MPLS Router ID

The MPLS Router ID uniquely identifies an MPLS-capable router in the MPLS network.
One of the local router's circuitless IP (CLIP) addresses is chosen as the MPLS Router
ID. Since CLIP addresses are not associated with any physical interface, if any MPLS
interface fails, the MPLS network can still access the router through some other MPLS
interface.

The following rules apply to the MPLS Router ID:

- The MPLS Router ID must be a local CLIP address.

- Only one CLIP address can be chosen as MPLS Route ID.

- When you configure Open Shortest Path First (OSPF), ensure that the OSPF Router
ID and the MPLS Router ID are the same.

- If OSPF is used as the IGP, OSPF must be enabled on the CLIP interface.
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Configuring MPLS prerequisites using the ACLI procedures
This task flow shows you the sequence of procedures you perform to prepare the switch for
MPLS using the Avaya command line interface (ACLI).

Figure 8: Configure MPLS prerequisites

Configuring Ethernet ports
Configure Ethernet ports on the Ethernet Routing Switch 8800/8600 to assign one of two port
types: access or trunk. An access port is a port that connects to customer equipment either
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directly or indirectly through another device. A trunk port is a port that connects to the service
provider network such as the MPLS environment. .

Prerequisite

• You must log on to the Interface Configuration mode in the ACLI.

Procedure steps

1. Assign an IP address to MPLS trunk ports by using the following command:

brouter port <portList> [vlan <1-4094>] [subnet <A.B.C.D/
0-32>] [mac_offset <0-65535>]

2. Enable OSPF on MPLS trunk ports by using the following command:

ip ospf enable

Variable definitions

Use the data in the following table to configure the brouter port command.

Variable Value
mac_offset <0-65535> mac_offset is a user-assigned MAC address

that you can use in place of the default MAC
address.

subnet <A.B.C.D/0-32> Specifies the IP address and subnet mask.

port <portList> Indicates the slot and port number of the port
you are configuring.

vlan <1-4094> Specifies the VLAN ID.

Configuring circuitless IP
Configure circuitless IP (CLIP) to ensure that, if one or more of the switch interfaces become
disabled, the switch is always reachable as long as a viable path to the switch exists. IP traffic
flows to and from the CLIP interface as it does on other IP interfaces. For more information
about CLIP, see Avaya Ethernet Routing Switch 8800/8600 Configuration — IP Routing,
NN46205-523.

General configuration rules
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Prerequisite

• You must log on to the Global Configuration mode in the ACLI.

Procedure steps

1. Create or access a CLIP interface by using the following command:

interface loopback <1-32>
2. Configure OSPF on the CLIP by using the following command:

ip ospf [<1-32>] [vrf <WORD 0-64>]
3. Define the area for the CLIP interface by using the following command:

ip area [<1-32>] <A.B.C.D> [vrf <WORD 0-64>]

Variable definitions

Use the data in the following table to configure the config ip circuitless-ip-int
command.

Variable Value
<1-32> Specifies the identification number for the

CLIP.

ip area [<1-32>] <A.B.C.D>
[vrf <WORD 0-64>]

Designates an area for the CLIP interface.

• <A.B.C.D> is the IP address of the OSPF
area associated with the CLIP interface.

• vrf <WORD 0-64> specifies an associated
VRF by name.

ip ospf [<1-32>] [vrf <WORD
0-64>]

Enables passive mode OSPF for the CLIP
interface. vrf <WORD 0-64> specifies an
associated VRF by name.

Configuring OSPF
Configure OSPF so that MPLS can use the information from the OSPF unicast routing table
to create and maintain routes within the network. For more information about OSPF, see Avaya
Ethernet Routing Switch 8800/8600 Configuration — OSPF and RIP, NN46205-522.
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Prerequisite

• You must log on to the Global Configuration mode in the ACLI.

Procedure steps

1. Enter the OSPF Router Configuration mode from the Global Configuration mode by
using the following command:

router ospf
The command prompt changes from XXX (config) # to XXX (config-ospf) # after you
enter this mode.

2. Configure the OSPF router ID with the same address as the CLIP by using the
following command:

router-id <A.B.C.D>

 Important:
The router ID must be the same as the circuitless IP address.

3. Exit the OSPF Router Configuration mode and return to Global Configuration mode
by using the following command:

exit
4. Enable the OSPF for the switch by using the following command:

router ospf enable

Configuring the MPLS router ID
Configure the MPLS router ID on the switch to globally enable the Label Distribution Protocol
(LDP) and the Resource Reservation Protocol (RSVP).

Configuring the MPLS router ID
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Prerequisite

• You must log on to the Global Configuration mode in the ACLI.

Procedure steps

Specify the circuitless IP (CLIP) address that you want the switch to use as the router
ID:

mpls router-id <A.B.C.D>
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Chapter 14: LDP configuration using the
ACLI

This section describes the commands you use to configure Label Distribution Protocol (LDP) globally and
on individual interfaces. To configure the LDP on Avaya Ethernet Routing Switch 8800/8600, you have to
perform the tasks in the order that they are presented.

LDP does not support the Cross Connect (XC) trap.

All attributes are optional. For most environments you can leave the global parameters in the following
default settings:

• LDP is disabled
• Penultimate Hop Pop (PHP) is implicit-null
• Hello interval defaults to
• Hello hold timer defaults to 15 seconds
• Loop-detection max-hops limit defaults to disabled
• Loop-detection path-vector limit defaults to disabled

This section explains how to modify the LDP global parameters to fine tune the parameters for your
environment.

For more information about Multiprotocol Label Switching (MPLS) concepts, see MPLS fundamentals on
page 11.

LDP configuration procedures
This task flow shows you the sequence of procedures you perform to configure LDP.
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Figure 9: LDP configuration using ACLI
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Job aid
The following roadmap is a quick reference of the commands and parameters used in this
section.

Command Parameter
Global Configuration mode

mpls router-id <A.B.C.D>

mpls ldp egress-policy
explicit-null
hello-holdtime <5-65535>
holdtime <15-2147483>
loop-detection max-hops <1-255>
loop-detection path-vector <1-255>traps
path-vector
traps status
traps threshold

Interface Configuration mode

mpls mtu <64-9600>
ldp
ldp hello-holdtime {global|<5-65535>}
ldp holdtime {global|<15-2147483>}
ldp import-policy <all|host-only>
ldp transport-address <interface|router-id>

Configuring LDP globally
Configure LDP globally to apply the same settings to all LDP interfaces. This ensures the same
behavior for all interfaces across LDP Label Switched Paths (LSP) in the MPLS network. For
more information about overriding these global settings, see Configuring LDP for Ethernet on
page 122 or Configuring LDP for VLANs on page 124.

Job aid
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Prerequisite

• You must log on to the Global Configuration mode in the Avaya command line interface
(ACLI).

Procedure steps

1. Configure LDP globally by entering the following command:

mpls ldp
2. Customize your LDP configuration by changing the default settings of preconfigured

parameters.

Variable definitions
Use the data in the following table to configure the mpls ldp command.

Variable Value
egress-policy redist-
connected

The Ethernet Routing Switch 8800/8600 is the egress
router for connected routes that are advertised into
LDP. This setting determines how those prefixes are
redistributed.
After redist-connected is enabled, the router acts as
the egress router for all connected routes. After redist-
connected is disabled, the router acts as the egress
router for loopback addresses only. The default is
disabled.
The default operator is default mpls rsvp
message-bundling.
The no operator is no mpls rsvp message-
bundling.

explicit-null Defines how LDP supports penultimate hop popping
(PHP). The default is implicit-null.

• implicit-null causes the upstream label
switching routers (LSR) to pop the label stack if it is
the penultimate (next-to-last) hop in the MPLS
network.

• explicit-null causes the upstream LSR to
treat this label value like a normal label before
sending the packet to the egress router. However,
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Variable Value

when the egress router receives a packet with this
label, it automatically pops off the label stack entry
and classifies and forwards the packet based on the
next inner label. If there is no inner label, it uses the
encapsulated packet header.

 Important:
All LDP sessions restart after you change this setting,
and the new value takes effect immediately.
The default operator is default mpls ldp
explicit-null.
The no operator is no mpls ldp explicit-
null.

hello-holdtime
<5-65535>

Specifies the interval (in seconds) that the system
remembers an LDP neighbor without receiving a Hello
message. The timer restarts to this value whenever
the system receives a Hello message from a peer. If
the timer expires before another Hello message is
received, the system terminates the Hello adjacency.
Changes to this setting do not affect existing LDP
sessions. The interval range is a number of seconds
between 5–65535. The default is 15.
The default operator is default mpls ldp
hello-holdtime.
A value of zero (0) indicates that the hello-holdtime
variable is the global indicator.

holdtime <15-2147483> Specifies the interval (in seconds) between LDP keep
alive messages sent to neighbors or interfaces. The
allowed range is 15–2147483. The default is 15.
The default operator is default mpls ldp
holdtime .

loop-detection max-hops
<1-255>

Specifies the maximum number of hops permitted in a
Label Request message. The router assumes the path
is a loop if the hop count parameter exceeds this value.
Then the router does not respond with a Label
Mapping message, and it does not propagate the
Label Request. Changes to this setting do not affect
existing LDP sessions. The default is 0.
The default operator is default mpls ldp
loop-detection max-hops.
The no operator is no mpls ldp loop-
detection max-hops.

loop-detection path-
vector <1-255>

Specifies the maximum path vector length permitted
in a Label Request message. The router assumes the
path is a loop if the vector length is equal to or greater

Configuring LDP globally
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Variable Value
than this value (or if the router LSR ID is present in the
path vector. Then the router does not respond with a
Label Mapping message, and it does not propagate
the Label Request. Changes to this setting do not
affect existing LDP sessions. The default is 0.
The default operator is default mpls ldp
loop-detection path-vector.
The no operator is no mpls ldp loop-
detection path-vector.

traps path-vector Sets an SNMP trap when paths meet or exceed the
path vector limit. The default is no mpls ldp
traps path-vector (disable).

traps status Sets an SNMP trap when an LDP status changes. The
default is disabled (no).
The default operator is default mpls ldp
traps status.
The no operator is no mpls ldp traps
status.

traps threshold Sets an SNMP trap when the session exceeds the
threshold. The default is disabled (no).
The default operator is default mpls ldp
traps threshold.
The no operator is no mpls ldp traps
threshold.

Configuring LDP for Ethernet
Configure the MPLS on the LDP interfaces to configure LSPs in the MPLS network. The label
protocol is set automatically in the CLI when you create the interface.
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Prerequisite

• You must log on to the Interface FastEthernet or Interface GigabitEthernet Configuration
mode in the ACLI.

Procedure steps

1. Configure MPLS on an LDP interface by navigating to a selected interface and
entering the following command:

mpls ldp
2. Customize the LDP interface by changing the default settings of preconfigured

parameters.

Variable definitions
Use the data in the following table to configure the mpls command.

Variable Value
ldp Enables LDP on the interface. The default is disabled.

The default operator is default mpls ldp.
The no operator is no mpls ldp.

ldp hello-holdtime
{global|<5-65535>}

Configures the period of time (in seconds) that an interface
remembers an LDP neighbor without receipt of an LDP
hello message from that neighbor. When set to global, this
command uses the LDP global value. When set to a
number between 5–65535, this value overrides the LDP
global value.
The default operator is default mpls ldp hello-
holdtime global.
A value of 0 indicates that the hello-holdtime variable is the
global indicator.

ldp holdtime
{global|
<15-2147483>}

Configures the LDP hold time (in seconds) for keeping the
session alive on the interface. When set to global, this
command uses the LDP global value. When set to a
number between 15 and 2147483, this value overrides the
LDP global value.
The default operator is default mpls ldp
holdtime global.

Configuring LDP for Ethernet
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Variable Value
ldp import-policy
<all|host-only>

Configures the LDP import policy behavior. If set to host-
only, only the host can import policies. If set to all, all
interfaces can import policies.
The default operator is default mpls ldp import-
policy all.

ldp transport-
address <interface|
router-id>

Configures the transport address of the LDP LSP. If no
interface is specified, the switch uses MPLS router-ID for
the transport address.
The default operator is default mpls ldp
transport-address router-id.

mtu <64-9600> Sets the maximum transmission size of frames for all the
MPLS ports on the chassis. The supported options are:
1950, 9600, and 1500. The default MTU is 1500. The
MPLS MTU value cannot exceed that of the system MTU
size.
The default operator is default mpls mtu 1500.

Configuring LDP for VLANs
Configure the LDP on VLANs to group the LDP interfaces and configure LSPs in the MPLS
network. You can configure the LDP parameters only if the label protocol for this VLAN is
LDP.

Prerequisite

• You must log on to the Interface VLAN Configuration mode in the ACLI.

Procedure steps

1. Configure the MPLS on an LDP VLAN by navigating to a selected VLAN and
entering the following command:

mpls ldp
2. Customize the LDP VLAN by changing the default settings of preconfigured

parameters. For more information, see the following variable definitions table.
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Variable definitions
Use the data in the following table to configure the mpls command.

Variable Value
ldp Enables LDP on the VLAN.

The default operator is default mpls ldp.
The no operator is no mpls ldp.

ldp hello-holdtime
{global|<5-65535>}

Configures the period of time (in seconds) that a VLAN
remembers an LDP neighbor without receipt of an
LDP hello message from that neighbor.
The default operator is default mpls ldp
hello-holdtime global.
A value of 0 indicates that the hello-holdtime variable
is the global indicator.

ldp holdtime {global|
<15-2147483>}

Configures the LDP hold time (in seconds) for keeping
the session alive on the interface. When set to global,
this command uses the LDP global value. When set to
a number between 15 and 2147483, this value
overrides the LDP global value.
The default operator is default mpls ldp
holdtime global.

ldp import-policy <all|
host-only>

Configures the LDP import policy behavior. If set to
host-only, only the host can import policies. If set to all,
all VLANs can import policies.
The default operator is default mpls ldp
import-policy all.

ldp transport-address
<interface|router-id>

Configures the transport address of the LDP LSP. If no
VLAN is specified, the switch uses MPLS router-ID for
the transport address.
The default operator is default mpls ldp
transport-address router-id.

mtu <64-9600> Sets the maximum transmission size of frames for all
the MPLS ports on the chassis. The supported options
are: 1500, 9600, and 1500. However, the MPLS MTU
value cannot exceed that of the system MTU size.
The default operator is default mpls mtu
1500.

Configuring LDP for VLANs

Configuration — MPLS Services September 2012     125



LDP configuration using the ACLI

126     Configuration — MPLS Services September 2012
Comments? infodev@avaya.com

mailto:infodev@avaya.com?subject=Configuration — MPLS Services


Chapter 15: RSVP configuration using the
ACLI

This section describes the commands used to configure the Resource Reservation Protocol (RSVP)
globally and on individual interfaces. To configure the RSVP on Avaya Ethernet Routing Switch 8800/8600,
you have to perform the tasks in the order that they are presented.

All attributes are optional. For most environments you can leave the global parameters in the following
default settings:

• RSVP is disabled
• Penultimate Hop Pop (PHP) is implicit-null
• Refresh reduction defaults to enabled
• Refresh interval defaults to 30
• Refresh multiplier defaults to 3
• Hello interval defaults to 10 seconds
• Hello hold timer defaults to 15 seconds
• Message-bundling defaults to enabled

For most environments you can leave the global parameters in their default settings. This section explains
how to modify the RSVP global parameters to fine tune the parameters for your environment.

For more information about Multiprotocol Label Switching (MPLS) concepts, see MPLS fundamentals on
page 11.

RSVP ER-LSP rules
• Ensure that the destination address assigned to the Label Switched Path (LSP) is the

remote peer router-ID that the LSP terminates on.

Although you can use the last-hop address (that is, the physical port where the LSP
terminates), doing so disables the ability to assign multiple LSPs that terminate on
different interfaces at the remote peer.

• When creating explicit paths, include the required start address as the first entry in the
list.
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RSVP configuration procedures
This task flow shows you the sequence of procedures you perform to configure RSVP.

Figure 10: RSVP configuration ACLI

RSVP configuration using the ACLI

128     Configuration — MPLS Services September 2012
Comments? infodev@avaya.com

mailto:infodev@avaya.com?subject=Configuration — MPLS Services


Job aid
The following roadmap is a quick reference of the commands and parameters used in this
section.

Command Parameter
Global Configuration mode

mpls rsvp explicit-null
explicit-path <WORD/0-31> hop <1-155>
address <A.B.C.D> type <loose|strict>
explicit-path <WORD/0-31> hop <1-255>
type <loose|strict>
hello-interval <0-65535>
message-bundling
refresh interval <1-65535>
refresh multiplier <1-255>
refresh reduction
resource <1-255> <0-2147483647>
static-ip <A.B.C.D/0-32> lsp <WORD/0-31>
traps tunnel

mpls rsvp lsp <WORD/0-31> bandwidth <0-255>
description <WORD/0-255>
destination <A.B.C.D>
enable
fast-reroute
source <A.B.C.D>

mpls rsvp lsp <WORD/0-31> primary bandwidth <0-255>
enable
explicit-path <WORD/0-31>
record-route

mpls rsvp lsp <WORD/0-31> secondary bandwidth <0-255>
enable
explicit-path <WORD/0-31>
record-route

Interface Configuration mode

mpls rsvp hello-interval {global|<1-65535>}
message-bundling [enable]

mpls rsvp refresh interval {global|<1-65535>}
multiplier {global|<1-255>}
reduction [global]

Job aid
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Configuring RSVP globally
Configure RSVP globally to apply the same settings to all RSVP interfaces. This ensures the
same behavior for all interfaces across RSVP LSPs in the MPLS network. For more information
about overriding global settings, see Configuring RSVP for Ethernet on page 132 or 
Configuring RSVP for VLANs on page 133.

Prerequisite

• You must log on to the Global Configuration mode in the Avaya command line interface
(ACLI).

Procedure steps

1. Configure RSVP globally by entering the following command:

mpls rsvp
2. Customize your RSVP configuration by changing the default settings of

preconfigured parameters. For more information, see the following variable
definitions table.

Variable definitions
Use the data in the following table to configure the mpls rsvp command.

Variable Value
explicit-null Defines how RSVP supports penultimate hop

popping (PHP).

• implicit-null causes the upstream label
switching routers (LSR) to pop the label stack if
it is the penultimate (next-to-last) hop in the
MPLS network.

• explicit-null causes the upstream LSR
to treat this label value like a normal label before
sending the packet to the egress router.
However, when the egress router receives a
packet with this label, it automatically pops off
the label stack entry and classifies and forwards
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Variable Value

the packet based on the next inner label. If there
is no inner label, it uses the encapsulated
packet header.

 Important:
All RSVP sessions restart after you change this
setting, and the new value takes effect
immediately.
The default operator is default mpls rsvp
explicit-null.
The no operator is no mpls rsvp
explicit-null.

explicit-path <WORD/0-31> Configures the RSVP explicit-path settings.

hello-interval <0-65535> Configures the RSVP hello interval (in seconds).
The range is from 0–65535. When set to 0, no
hellos are sent.
The default operator is default mpls rsvp
hello-interval 10.

lsp <WORD/0-31> Configures the RSVP LSP configurations.

message-bundling Bundles messages from different interfaces that
are going to the same final destination.
The default operator is default mpls rsvp
message-bundling.
The no operator is no mpls rsvp
message-bundling.

refresh interval <1-65535> Configures the RSVP refresh interval (in
seconds). The range is from 1–65535.
The default operator is default mpls rsvp
refresh interval 30.

refresh multiplier <1-255> Configures the refresh multiplier (in seconds).
When the node receives a ResvErr message, this
value multiplied times the refresh interval
determines how long to set the blockade timer.
(For more information, see RFC 2205.) The range
of values is from 1–255.
The default operator is default mpls rsvp
refresh multiplier 3.

refresh reduction Configures whether to send RSVP summary
refresh messages or not.
The default operator is default mpls rsvp
refresh reduction.
The no operator is no mpls rsvp refresh
reduction.

Configuring RSVP globally
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Variable Value
resource <1-255> Configures the RSVP resource.

static-ip <A.B.C.D/X> Configures the RSVP static-IP address.

traps tunnel Configures whether to send trap messages when
RSVP LSPs change their state or not.
The default operator is default mpls rsvp
traps tunnel.
The no operator is no mpls rsvp traps
tunnel.

Configuring RSVP for Ethernet
Configure MPLS on RSVP interfaces to configure LSPs in the MPLS network. The label
protocol is set automatically in the command line interface (CLI) when you create the
interface.

Prerequisite

• You must log on to the Interface FastEthernet or Interface GigabitEthernet Configuration
mode in the ACLI.

Procedure steps

1. Configure MPLS on an RSVP interface by entering the port number of the selected
interface in the following command:

mpls rsvp
2. Customize the RSVP interface by changing the default settings of preconfigured

parameters. For more information, see the following variable definitions table.

Variable definitions
Use the data in the following table to configure the mpls rsvp command.
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Variable Value
hello-interval {global|
<1-65535>}

Configures the RSVP hello interval (in seconds).
The default operator is default mpls rsvp
hello-interval 10.

message-bundling
[global]

Bundles messages from different interfaces that are
going to the same final destination.
The default operator is default mpls rsvp
message-bundling global.
The no operator is no mpls rsvp message-
bundling.

refresh interval
{global|<1-65535>}

Configures the RSVP refresh interval (in seconds).
The default operator is default mpls rsvp
refresh interval 30.

refresh multiplier
{global|<1-255>}

Configures the refresh multiplier (in seconds). After
the node receives a ResvErr message, this value
multiplied times the refresh interval determines how
long to set the blockade timer. (For more information,
see RFC 2205.)
The default operator is default mpls rsvp
refresh multiplier 3.

refresh reduction
[global]

Configures whether or not to send RSVP summary
refresh messages.
The default operator is default mpls rsvp
refresh reduction.
The no operator is no mpls rsvp refresh
reduction.

rsvp Configures RSVP on this interface.
The default operator is default mpls rsvp.
The no operator is no mpls rsvp.

Configuring RSVP for VLANs
Configure RSVP on VLANs to group RSVP interfaces and configure LSPs in the MPLS
network. You can configure RSVP parameters only if the label protocol for this VLAN is
RSVP.

Configuring RSVP for VLANs
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Prerequisite

• You must log on to the Interface VLAN Configuration mode in the ACLI.

Procedure steps

1. Configure MPLS on an RSVP VLAN by entering the VLAN ID (VID) in the following
command:

mpls rsvp
2. Customize the RSVP VLAN by changing the default settings of preconfigured

parameters. For more information, see the following variable definitions table.

Variable definitions
Use the data in the following table to configure the mpls rsvp command.

Variable Value
hello-interval {global|
<1-65535>}

Configures the MPLS RSVP hello interval (in
seconds).
The default operator is default mpls rsvp
hello-interval 10.

message-bundling
[global]

Bundles messages from different interfaces that are
going to the same final destination.
The default operator is default mpls rsvp
message-bundling global.
The no operator is no mpls rsvp message-
bundling.

refresh interval
{global|<1-65535>}

Configures the RSVP refresh interval (in seconds).
The default operator is default mpls rsvp
refresh interval 30.

refresh multiplier
{global|<1-255>}

Configures the refresh multiplier (in seconds). After
the node receives a ResvErr message, this value
multiplied times the refresh interval determines how
long to set the blockade timer. (For more information,
see RFC 2205.)
The default operator is default mpls rsvp
refresh multiplier 3.
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Variable Value
refresh reduction
[global]

Configures whether or not to send RSVP summary
refresh messages.
The default operator is default mpls rsvp
refresh reduction.
The no operator is no mpls rsvp refresh
reduction.

rsvp Configures RSVP on this VLAN.
The default operator is default mpls rsvp.
The no operator is no mpls rsvp.

Configuring RSVP LSP resource index
Configure an LSP to reserve bandwidth for an RSVP LSP. The Ethernet Routing Switch
8800/8600 does not require traffic engineering information to set up the LSP. However, after
creating an LSP, you can assign it to a path. After creating a LSP resource, you can assign to
an explicit path.

Prerequisite

• You must log on to the Global Configuration mode in the ACLI.

Procedure steps

Create an RSVP resource index and specify the bandwidth (in Kbps) using the
following command:

mpls rsvp resource <1-255> <0-2147483647>

Variable definitions
Use the data in the following table to configure the mpls rsvp resource
<tunnel_resource_index> command.

Variable Value
resource <1-255>
<0-2147483647>

Globally configures an MPLS RSVP
resource on the switch.

Configuring RSVP LSP resource index
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Variable Value
Specify the LSP resource index by entering
a value from 1 to 255.
Specify the bandwidth (in Kbps) by entering
a value from 0 to 2147483647.
The default operator is default mpls
rsvp resource <1-255>
<0-2147483647>.
The no operator is no mpls rsvp
resource <1-255>
<0-2147483647>.

Configuring RSVP explicit paths
Configure an RSVP explicit path to define specific hops in the LSP. Traffic using this LSP must
pass through these hops on its way towards the destination egress node. The advantage of
explicit path LSPs is that they enable you to engineer traffic around congested areas and load
balance the network.

Explicit paths follow an LSP of specifically-defined hops. However, you can specify how tightly
you want to control the LSP by configuring the explicit path to be loose or strict.

Prerequisite

• You must log on to the Global Configuration mode in the ACLI.

Procedure steps

1. Configure an RSVP explicit path by entering a string from 1 to 31 characters for the
path name in the following command:

mpls rsvp explicit-path <WORD/0-31>
2. Define the explicit path hops in the following command:

mpls rsvp explicit-path <WORD/0-31> hop <1-155> address
<A.B.C.D> [type <strict|loose>]

3. Define the type of explicit path in the following command:

mpls rsvp explicit-path <WORD/0-31> hop <1-155> type <strict|
loose>
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Variable definitions
Use the data in the following table to configure the mpls rsvp explicit-path <WORD/
0-31> command.

Variable Value
hop <1-155> address
<A.B.C.D> [type
<strict|loose>]

Defines the hops in the explicit path. Enter a hop index
and address to create an entry in the hop table. The
IP address must be an IP/MPLS interface on the
router, not the LSR-ID.
Repeat this command as often as necessary to
configure the whole path.

• hop <1-155> specifies the index value assigned
to this hop. The index determines the order of the
hop in the list of configured hops (lower to higher).
For example, the path goes to hop 1 and then hop
2.

 Important:
After configuring an explicit path, do not change
the hop index. If you do, it can change the actual
path of the LSP and bring down LSPs that refer
to include that hop.

• address <A.B.C.D> specifies the IP address
of this hop.

type <strict|loose> allows you to specify a
strict or loose hop. This parameter is optional.
The no operator is no mpls rsvp explicit-
path <WORD/0-31>.

hop <1-255> type
<strict|loose>

Specifies whether the hop follows a loose (default) or
strict path.

• strict refers to a strictly-defined path where the
path from the previous router to this router must be
direct.

• loose refers to a loosely-defined path where the
path from the previous router to this router does not
have to be direct and can include other routers.

The default operator is default mpls rsvp
explicit-path <WORD/0-31> hop
<1-255>.
The no operator is no mpls rsvp explicit-
path <WORD/0-31> hop <1-255>.

Configuring RSVP explicit paths
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Configuring RSVP label switched paths
Configure an RSVP label switched path (LSP) to define a specific transport LSP between
ingress and egress nodes. Unlike Label Distribution Protocol (LDP) that sets up dynamic LSPs,
RSVP sets up LSPs on demand.

There are two types of LSPs: primary and secondary. For more information, see Configuring
a primary LSP on page 140.

Prerequisite

• You must log on to the Global Configuration mode in the ACLI.

Procedure steps

1. Create an LSP by naming it in the following command:

mpls rsvp lsp <WORD/0-31>
2. Define the LSP destination by entering its IP address in the following command:

mpls rsvp lsp <WORD/0-31> destination <A.B.C.D>
3. Customize the LSP by changing the default settings of preconfigured parameters.

For more information, see the following variable definitions table.

Variable definitions
Use the data in the following table to configure the mpls rsvp lsp <WORD/0-31>
command.

Variable Value
bandwidth <0-255> Specifies the value of the LSP resource index, which

determines how much bandwidth the LSP can use.
The range of values for the index is from 0–255. A
value of 0 indicates that this LSP uses a best effort
approach. Primary and secondary LSPs use this
bandwidth value by default.
The default operator is default mpls rsvp lsp
<WORD/0-31> bandwidth <0-255>.
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Variable Value
description <WORD/
0-255>

Provides an optional description for the LSP using a
string from 0 to 255 characters.
The default operator is default mpls rsvp lsp
<WORD/0-31> description <WORD/
0-255>.
The no operator is no mpls rsvp lsp <WORD/
0-31> description <WORD/0-255>.

destination <A.B.C.D> Specifies the destination IP address of the egress
node. The destination is required to create the LSP.

 Important:
If you change the destination IP address, it brings
down the LSP.

The default operator is default mpls rsvp lsp
<WORD/0-31> destination.
The no operator is no mpls rsvp lsp <WORD/
0-31>>.

fast-reroute Enables or disables Fast Rerouting of the RSVP LSP.
This flag permits any hop to reroute the LSP After a
fault is detected downstream. This mechanism allows
the router to reroute traffic for fast service
restoration.
The default operator is default mpls rsvp lsp
<WORD/0-31> fast-reroute.
The no operator is no mpls rsvp lsp <WORD/
0-31> fast-reroute.

<lsp-name> Names the LSP with a string from 0 to 31 characters.
The default operator is default mpls rsvp lsp
<WORD/0-31>.
The no operator is no mpls rsvp lsp <WORD/
0-31>.

source <A.B.C.D> Specifies the source IP address of the ingress node.
This setting is optional. If you do not specify a source,
the source defaults to the router ID.

 Important:
If you change the source IP address, it brings down
the LSP.

The default operator is default mpls rsvp lsp
<WORD/0-31> source.

<WORD/0-31> Names the LSP with a string from 0 to 31 characters.
The default operator is default mpls rsvp lsp
<WORD/0-31>.

Configuring RSVP label switched paths
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Configuring a primary LSP
Configure a primary RSVP LSP to define a particular path for the LSP to use. The primary LSP
connects to the LSP through the LSP-name, which must be an existing path in the
configuration.

There are two types of LSPs: primary and secondary. The primary LSP always exists; the
secondary LSP serves as a backup for the primary LSP. You can switch LSPs whenever you
want with the following command:

mpls rsvp lsp <WORD/0-31> switchover
The switchover command administratively switches the activity of an LSP from the primary to
the secondary or vice versa. This command applies to protected LSPs only where both the
primary and the secondary LSPs are operationally up. For all other cases, it has no effect.

Configure a primary LSP by performing this procedure.

Procedure steps

1. Create a primary LSP by naming it in the following command:

mpls rsvp lsp <WORD/0-31> primary
2. Define the LSP destination by entering its IP address in the following command:

mpls rsvp lsp <lsp-name> primary destination <ipaddr>
3. Customize the LSP by changing the default settings of preconfigured parameters.

For more information, see the following variable definitions table.

Variable definitions
Use the data in the following table to configure thempls rsvp lsp <WORD/0-31> primary
command.

Variable Value
bandwidth <0-255> Specifies the value of the LSP resource

index, which determines how much
bandwidth the primary LSP can use. The
range of values for the index is from 0–255.
A value of 0 indicates that this LSP uses a
best effort approach.
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Variable Value
The default operator is default mpls
rsvp lsp <WORD/0-31> primary
bandwidth <0-255>.

enable Enable brings up the primary LSP; the no
operator for enable brings down the LSP.
The default operator is default mpls
rsvp lsp <WORD/0-31> enable.
The no operator is no mpls rsvp lsp
<WORD/0-31>> primary enable.

explicit-path <WORD/0-31> Specifies the name of an explicit path for this
primary LSP to use.
The default operator is default mpls
rsvp lsp <WORD/0-31> primary
explicit-path <WORD/0-31>.
The no operator is no mpls rsvp lsp
<WORD/0-31>> primary
explicit-path <WORD/0-31>.

record-route Configures whether or not RSVP can make
a retain a record of this LSP after it is
signaled.
The default operator is default mpls
rsvp lsp <WORD/0-31> primary
record-route.
The no operator is no mpls rsvp lsp
<WORD/0-31> primary record-
route.

Configuring a RSVP static FEC
The purpose of configuring a RSVP static forwarding equivalence class (FEC) is to create an
Forwarding Equivalency Class (IP prefix) for IP traffic to pass through a particular RSVP LSP.
There is a 1-to-many mapping between this LSP and Forwarding Equivalency Class (FEC).
You can assign multiple FEC to a particular RSVP LSP, but not multiple LSPs to one FEC.

The FEC mapping associates an ingress FEC with a specific RSVP LSP. The ingress node
uses this mapping to forward IP traffic destined for these FECs as MPLS packets across the
MPLS LSP. The egress node strips off the MPLS label and forwards the packet as regular IP
traffic.

Configuring a RSVP static FEC
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Prerequisite

• You must log on to the Global Configuration mode in the ACLI.

Procedure steps

Configure an RSVP static path by entering the IP address/mask of destination node
and the name of the LSP to use in the following command:

mpls rsvp static-ip <ipaddr/mask> lsp <name>

Variable definitions
Use the data in the following table to configure the mpls rsvp static-ip <A.B.C.D/
0-32> lsp <WORD/0-31> command.

Variable Value
static-ip <A.B.C.D/
0-32> lsp <WORD/0-31>

Creates a static path by specifying an IP address and
mask and naming the LSP.
The default operator is default mpls rsvp
static-ip <A.B.C.D/0-32>.
The no operator is no mpls rsvp static-ip
<A.B.C.D/0-32>.
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Chapter 16: ACLI show command reference

This section lists show commands that you can use to view the operational status of Multiprotocol Label
Switching (MPLS) on the Avaya Ethernet Routing Switch 8800/8600.

Prerequisite
• To use all show commands, you must log on to the privExec mode in the Avaya command

line interface (ACLI).

Global information
Global show commands provide a snapshot view of the current information as it applies to the
entire switch.

Showing MPLS global information
Use the show mpls basic command to display all of the global MPLS information including
information about Label Distribution Protocol (LDP) and Resource Reservation Protocol
(RSVP). The syntax for this command is

show mpls basic

Showing FTN information
Use the show mpls ftn command to display the forward equivalence class (FEC) to next
hop label forwarding entry (NHLFE) table information. The syntax for this command is

show mpls ftn

Job aid

The following table describes the parameters in the FTN output.
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Parameter Description
Dest Specifies the destination node IP address.

Mask Specifies the destination node mask.

Type Specifies the type of route: RSVP static, LDP static, or LDP
dynamic.

Out Label Specifies the number of the outbound label.

Out Port Specifies the number of the outbound slot or port.

Next-Hop Specifies the IP address of the next hop.

Showing ILM information
Use the show mpls ilm command to display the Incoming Label Map table. This table shows
what port each packet egresses from the switch. The syntax for this command is

show mpls ilm

Job aid

The following table describes the parameters in the ILM output.

Parameter Description
In Label Specifies the number of the inbound label.

In Port Specifies the slot or port number of the inbound interface.

Out Label Specifies the number of the outbound label.

Out Port Specifies the slot or port number of the outbound interface.

Next-Hop Specifies the IP address of the next hop.

Showing MTU information
Use the show mpls mtu command to display size of the maximum transmission unit, which
determines how large packets can be. The syntax for this command is

show mpls mtu <64..9600>
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Showing Statistical information
MPLS provides the following show commands to display statistics. For more information about
how to use these commands to improve your system performance, see Performance
Management (NN26205-704).

• show mpls statistics ldp [A.B.C.D] [detail]
• show mpls statistics rsvp [A.B.C.D] [detail]
• show mpls statistics receive
• show mpls statistics transmit

LDP information
The LDP show commands display all the LDP configuration information about the switch.

Showing LDP global information
Use the show mpls ldp info command to display global information that applies to all LDP
interfaces. The syntax for this command is

show mpls ldp info

Showing LDP bindings information
Use the show mpls ldp bindings command to display only those paths whose local label
falls within the specified minimum and maximum range. The syntax for this command is

show mpls ldp bindings [min-label] [max-label] [<A.B.C.D/X>]

The following table explains the parameters for this command.

Table 15: Command parameters

Parameter Description
min-label Specify the minimum local label value bound

to this FEC.

LDP information
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Parameter Description
max-label Specify the maximum local label value bound

to this FEC.

<A.B.C.D/X> Specify the address of another FEC.

Showing LDP discovery information
Use the show mpls ldp discovery command to display information about routers that are
not necessarily directly connected and to establish sessions with these routers. The syntax for
this command is

show mpls ldp discovery <inferface-type> [<interface-id>]
The following table explains the parameters for this command.

Table 16: Command parameters

Parameter Description
interface-type Specify which interface to display. The

options are FastEthernet, GigabitEthernet,
and vlan.

interface-id Specify the interface ID for the nominate
interface.

Job aid

The following table describes the parameters in the discovery output.

Parameter Description
Interface Specifies the interface on which the LDP protocol is

configured.

Peer Ldp Id Specifies the peer LDP ID discovered on the interface.

Hello Holdtime Specifies the negotiated hold time, which is the minimum of the
hello hold times advertised by all routers visible on this interface
(including the local router).

Transport Address Specifies the peer transport address to which an LDP session
is provisioned.

Config Seq Num Specifies the configuration sequence number sent by the
peer.
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Showing LDP interface information
Use the show mpls ldp interface command to display information about a specific LDP
interface. The syntax for this command is

show mpls ldp interface [vlan <vlan id>] [port <portList>] [detail]
The following table explains the parameters for this command.

Table 17: Command parameters

Parameter Description
detail Specifies all available information about LDP

interfaces.

port <portList> Specifies LDP port configurations.

vlan Specifies LDP VLAN configurations.

Job aid

The following table describes the parameters in the interface output.

Parameter Description
Local Ldp Id Specifies the LDP ID of the local interface.

State Specifies whether the interface is enabled or disabled.

Neighbor Count Specifies the number of neighbors with whom a hello adjacency
currently exists.

Next Hello Specifies the amount of time (in seconds) until the next hello is
sent.

Hello Interval Specifies the configured session keep alive interval.

Negotiated Hello Hold Specifies the negotiated hold time, which is the minimum of the
hello hold times advertised by all routers visible on this interface
(including the local router).

Configured Hello Hold Specifies the configured hello hold time.

Showing LDP neighbor information
Use the show mpls ldp neighbor command to display information about all or one specific
peer address. The syntax for this command is

LDP information
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show mpls ldp neighbor [<A.B.C.D>]
The following table explains the parameters for this command.

Table 18: Command parameters

Parameter Description
<A.B.C.D> Specifies the IP address of a specific LDP

peer.

Showing LDP route information
Use the show mpls ldp route command to display the route information for LDP traffic
including the destination label switching routers (LSR), the egress interface, and the next hop.
The syntax for this command is

show mpls ldp route
The following table explains the parameters for this command.

Table 19: Command parameters

Parameter Description
<A.B.C.D/X> Specifies the route to a specific destination

IP address and mask.

Job aid

The following table describes the parameters in the routes output.

Parameter Description
DESTINATION Specifies the route address.

EGRESS INTERFACE Specifies the slot or port of the egress interface.

NEXT HOP ADDRESS Specifies the next hop address for this route.

Showing LDP session information
Use the show mpls ldp session command to display information about all of the currently
active LDP sessions or, if you provide a peer IP address, for a specifically identified session.
The syntax for this command is

show mpls ldp session [<A.B.C.D>]
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The following table explains the parameters for this command.

Table 20: Command parameters

Parameter Description
<A.B.C.D> Specifies the IP address of a specific LDP

peer.

Job aid

The following table describes the parameters in the Session output.

Parameter Description
Peer LDP ID Specifies the peer LDP identifier.

Local LDP ID Specifies the local LDP identifier.

State Specifies the current state of the session: nonexistent,
initialized, openreceived, opensent, or operational.

Up time Specifies the amount of time (hh:mm:ss) since this session
became operational.

Local role Specifies the role (active or passive) of the local router in
session establishment.

Keep Alive interval Specifies the configured keep alive interval.

Hold Time Specifies the maximum time to hold the session without receipt
of a keep alive or other LDP message.

Hold Time Remaining Specifies the remaining keep alive hold time. This value shows
how much time (in seconds) is left before the session is closed.
The time is reset whenever a valid LDP message is received.

Messages Sent Specifies the number of LDP messages sent to the peer,
including keep alive messages.

Messages Received Specifies the number of LDP messages received from the peer,
including keep alive messages.

Showing LDP summary information
Use the show mpls ldp summary command to display general information about all the
LDP activity on the switch. The syntax for this command is

show mpls ldp summary

LDP information
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Job aid

The following table describes the parameters in the summary output.

Parameter Description
Local Ldp Id Specifies the router LDP identifier.

Routes Specifies the number of LDP routes in the route table.

Interface Adjacencies Specifies the number of interface Hello adjacencies.

Extended Adjacencies Specifies the number of extended Hello adjacencies.

Sessions Specifies the number of active LDP sessions.

Label Switched Paths Specifies the number of Label Switched Paths (LSP) that LDP
created or is in the process of creating.

Programmed In-
segments

Specifies the number of MPLS in-segments that LDP
programmed into the data path.
This number does not include in-segments that are bound to
implicit-null or explicit-null labels because they are not
programmed into the data path.

Programmed Out-
segments

Specifies the number of MPLS out-segments that LDP
programmed into the data path.

RSVP information
The RSVP show commands display all the RSVP configuration information about the switch.

Showing RSVP global information
Use the show mpls rsvp command to display global information that applies to all RSVP
interfaces. The syntax for this command is

show mpls rsvp

Showing RSVP explicit path information
Use the show mpls rsvp explicit-path command to display the specific hops in the
explicit path of the LSP. The syntax for this command is

show mpls rsvp explicit-path [WORD<0-31>]
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The following table explains the parameters for this command.

Table 21: Command parameters

Parameter Description
WORD<0-31> Specifies the name of an explicit path.

Showing RSVP interface information
Use the show mpls rsvp interface command to display information about a specific
RSVP interface. The syntax for this command is

show mpls rsvp interface [FastEthernet] [GigabitEthernet] [vlan]
The following table explains the parameters for this command.

Table 22: Command parameters

Parameter Description
FastEthernet Specifies RSVP FastEthernet

configurations.

GigabitEthernet Specifies RSVP GigabitEthernet
configurations.

vlan Specifies RSVP VLAN discovery
configurations.

Job aid

The following table describes the parameters in the interface output.

Parameter Description
Port Specifies the slot or port of the interface.

State Specifies whether the interface is Up or Down.

Address Specifies the IP address of the interface.

Refresh Interval Specifies the minimum period between refresh messages on
the interface (in seconds).

Refresh Multiplier Specifies the number of refresh intervals that must elapse,
without refreshing, before an RSVP message ages out.

Hello Interval Specifies the hello interval on the interface (in seconds).

RSVP information
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Parameter Description
Refresh Reduction Specifies whether Refresh Reduction is enabled or disabled on

the interface.

Message Bundling Specifies whether Message Bundling is enabled or disabled on
the interface.

Showing RSVP neighbor information
Use the show mpls rsvp neighbor command to display information about a learned
neighbor. The syntax for this command is

show mpls rsvp neighbor [detail]
The following table explains the parameters for this command.

Table 23: Command parameters

Parameter Description
detail Specifies all available information.

Job aid

The following table describes the parameters in the neighbor output.

Parameter Description
Address Specifies the IP address of the RSVP learned neighbor.

Port Specifies the slot or port number of the interface where the
neighbor is detected.

Hello State Specifies the state of hello exchanges with a neighbor.

Hello Interval Specifies the RSVP hello interval.

Hello Send Specifies the number of hello packets sent to a neighbor.

Hello Received Specifies the number of hello packets received from a
neighbor.

Local Instance Specifies the identification sent to the remote router during hello
message exchanges.

Remote Instance Specifies the identification provided by the remote router during
hello message exchanges.
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Parameter Description
Refresh Reduction Specifies the Refresh Reduction status between the local router

and the neighbor. The possible values are: Operational,
Incomplete, or Not Operational.

Showing RSVP paths information
Use the show mpls rsvp paths command to display information about RSVP paths,
including ones that are not currently operational. The syntax for this command is

show mpls rsvp paths [name <lsp-name>] [type <ingress|transition|
egress>] [detail] [disabled}
The following table explains the parameters for this command.

Table 24: Command parameters

Parameter Description
detail Specifies all available information about LDP

interfaces.

disabled Specifies information about LSPs that are
not operational.

type <ingress|transition|
egress>

Specifies information about three types of
LSPs: egress, ingress, and transit.

name <lsp-name> Specifies the RSVP FEC information for the
specified LSP.

Showing RSVP resource information
Use the show mpls rsvp resource command to display the bandwidth used by RSVP.
The syntax for this command is

show mpls rsvp resource

Showing RSVP static IP information
Use the show mpls rsvp static-ip command to display information about RSVP LSPs
that are statically mapped to a destination IP address and mask. The syntax for this command
is

show mpls rsvp static-ip lsp [WORD<0-31>]

RSVP information
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The following table explains the parameters for this command.

Table 25: Command parameters

Parameter Description
lsp <WORD<0-31> Specifies the RSVP FEC information for the

specified LSP.

Job aid

The following table describes the parameters in the summary output.

Parameter Description
RSVP Version Specifies the current RSVP protocol version supported.

RSVP State Specifies the current RSVP state: enabled or disabled.

LSP Retry Timer Specifies how often (in seconds) that LSPs can retry starting
from this node after a failure occurs. A value of 0 means no retry
on LSPs.

LSP Retry Limit Specifies how many times an LSP retries starting from this
node. For the Ethernet Routing Switch 8800/8600, the MPLS
RSVP LSP Retry Limit is infinite by design (a setting of zero
means infinite). When the limit is infinite, if a Label Switched
Path (LSP) go down, it is retried using exponential backoff. The
Retry Limit is not configurable.

LSP Decay Rate Specifies the percentage of decay for LSPs starting from this
node.

Penultimate Hop Pop Specifies the type of penultimate hop pop support on this node:
implicit-null, explicit-null, or disabled.
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Chapter 17: Customer Service

Visit the Avaya Web site to access the complete range of services and support that Avaya provides. Go
to www.avaya.com or go to one of the pages listed in the following sections.

Getting technical documentation
To download and print selected technical publications and release notes directly from the
Internet, go to www.avaya.com/support.

Getting product training
Ongoing product training is available. For more information or to register, you can access the
Web site at www.avaya.com/support. From this Web site, you can locate the Training contacts
link on the left-hand navigation pane.

Getting help from a distributor or reseller
If you purchased a service contract for your Avaya product from a distributor or authorized
reseller, contact the technical support staff for that distributor or reseller for assistance.

Getting technical support from the Avaya Web site
The easiest and most effective way to get technical support for Avaya products is from the
Avaya Technical Support Web site at www.avaya.com/support.
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