CHAPTER30

Configuring EtherChannels

This chapter describes how to configure EtherChannel on the Layer 2 and Layer 3 interfaces of a
Catalyst 3550 switch. EtherChannel provides fault-tolerant high-speed links between switches, routers,
and servers. You can use it to increase the bandwidth between the wiring closets and the data center, and
you can deploy it anywhere in the network where bottlenecks are likely to occur. EtherChannel provides
automatic recovery for the loss of alink by redistributing the load across the remaining links. If alink
fails, EtherChannel redirects traffic from the failed link to the remaining links in the channel without
intervention.

This chapter consists of these sections:
» Understanding EtherChannels, page 30-1
» Configuring EtherChannels, page 30-7
» Displaying EtherChannel, PAgP, and LACP Status, page 30-18

Note  For complete syntax and usage information for the commands used in this chapter, refer to the command
reference for this release.

Understanding EtherChannels

An EtherChannel consists of individual Fast Ethernet or Gigabit Ethernet links bundled into a single
logical link as shown in Figure 30-1. The EtherChannel provides full-duplex bandwidth up to 800 Mbps
(Fast EtherChannel) or 8 Gbps (Gigabit EtherChannel) between your switch and another switch or host.
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Figure 30-1 Typical EtherChannel Configuration

Catalyst 8500, 6000,
5500, or 4000
series switch

—

Gigabit EtherChannel (| [ D

Catalyst 3550-12T JSiuag

switch

1000BASE-X 1000BASE-X

Catalyst 3550-12T
’ switch

Catalyst 2950G-24
’ switch
10/100

Switched
links

10/100
Switched
I links

. y————
> > >
A & y 7 A & y 4

74618

Workstations Workstations

Each EtherChannel can consist of up to eight compatibly configured Ethernet interfaces. All interfaces
in each EtherChannel must be the same speed, and all must be configured as either Layer 2 or Layer 3

interfaces.

Note

The network device to which your switch is connected can impose its own limits on the number of

interfaces in the EtherChannel. For Catalyst 3550 switches, the number of EtherChannelsis limited to

the number of ports of the same type.

If alink within an EtherChannel fails, traffic previously carried over that failed link changes to the
remaining links within the EtherChannel. A trap is sent for afailure, identifying the switch, the
EtherChannel, and the failed link. Inbound broadcast and multicast packets on one link in an

EtherChannel are blocked from returning on any other link of the EtherChannel.

Understanding Port-Channel Interfaces

You create an EtherChannel for Layer 2 interfaces differently from Layer 3 interfaces. Both

configurations involve logical interfaces.

- With Layer 3 interfaces, you manually create the logical interface by using the interface

port-channel global configuration command.
« With Layer 2 interfaces, the logical interface is dynamically created.

» With both Layer 3 and 2 interfaces, you manually assign an interface to the EtherChannel by using
the channel-group interface configuration command. This command binds the physical and logical

ports together as shown in Figure 30-2.
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Note

Understanding EtherChannels

Each EtherChannel has alogical port-channel interface numbered from 1 to 64. The channel groups are
also numbered from 1 to 64.

Figure 30-2 Relationship of Physical Ports, Logical Port Channels, and Channel Groups
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When a port joins an EtherChannel, the physical interface for that port is shut down. When the port
leaves the port-channel, its physical interface is brought up, and it has the same configuration as it had
before joining the EtherChannel.

Configuration changes made to the logical interface of an EtherChannel do not propagate to all the
member ports of the channel.

Understanding the Port Aggregation Protocol and Link Aggregation Protocol

The Port Aggregation Protocol (PAgP) and Link Aggregation Control Protocol (LACP) facilitate the
automatic creation of EtherChannels by exchanging packets between Ethernet interfaces. PAgP is a
Cisco-proprietary protocol that can be run only on Cisco switches and on those switches licensed by
licensed vendors to support PAgP. LACP is defined in IEEE 802.3AD and allows Cisco switches to
manage Ethernet channels between switches that conform to the 802.3AD protocol.

By using one of these protocols, a switch learns the identity of partners capable of supporting either
PAgP or LACP and learns the capabilities of each interface. It then dynamically groups similarly
configured interfaces into asingle logical link (channel or aggregate port); these interfaces are grouped
based on hardware, administrative, and port parameter constraints. For example, PAgP groups the
interfaces with the same speed, duplex mode, native VLAN, VLAN range, and trunking status and type.
After grouping the links into an EtherChannel, PAgP adds the group to the spanning tree as a single
switch port.
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PAgP and LACP Modes

Table 30-1 shows the user-configurable EtherChannel modes for the channel-group interface
configuration command. Switch interfaces exchange PAgP packets only with partner interfaces
configured in the auto or desirable modes. Switch interfaces exchange L ACP packets only with partner
interfaces configured in the active or passive modes. Interfaces configured in the on mode do not
exchange PAgP or LACP packets.

Table 30-1 EtherChannel Modes

Mode Description

active Places an interface into an active negotiating state, in which the interface starts
negotiations with other interfaces by sending L ACP packets.

auto Places an interface into a passive negotiating state, in which the interface respondsto PAgP
packets it receives but does not start PAgP packet negotiation. This setting minimizes the
transmission of PAgP packets.

desirable |Places an interface into an active negotiating state, in which the interface starts
negotiations with other interfaces by sending PAgP packets.

on Forces the interface into an EtherChannel without PAgP or LACP. With the on mode, a
usable EtherChannel exists only when an interface group in the on mode is connected to
another interface group in the on mode.

passive |Places an interface into a passive negotiating state, in which the interface responds to
LACP packets that it receives, but does not start LACP packet negotiation. This setting
minimizes the transmission of L ACP packets.

Exchanging PAgP Packets

Both the auto and desirable PAgP modes allow interfaces to negotiate with partner interfaces to
determine if they can form an EtherChannel based on criteria such as interface speed and, for Layer 2
EtherChannels, trunking state and VLAN numbers.

Interfaces can form an EtherChannel when they are in different PAgP modes as long as the modes are
compatible. For example;

« Aninterfacein the desir able mode can form an EtherChannel with another interface that isin the
desirable or auto mode.

« Aninterfacein the auto mode can form an EtherChannel with another interface in the desirable
mode.

An interface in the auto mode cannot form an EtherChannel with another interface that is also in the
auto mode because neither interface starts PAgP negotiation.

An interface in the on mode that is added to a port channel is forced to have the same characteristics as
the already existing on mode interfaces in the channel.

If your switch is connected to a partner that is PAgP-capable, you can configure the switch interface for
nonsilent operation by using the non-silent keyword. If you do not specify non-silent with the auto or
desirable mode, silent mode is assumed.

The silent mode is used when the switch is connected to a device that is not PAgP-capable and seldom,
if ever, sends packets. An example of asilent partner is afile server or a packet analyzer that is not
generating traffic. In this case, running PAgP on a physical port connected to a silent partner prevents
that switch port from ever becoming operational; however, the silent setting allows PAgP to operate, to
attach the interface to a channel group, and to use the interface for transmission.
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Note

Understanding EtherChannels

An Etherchannel cannot be configured in both the PAgP and LACP modes.

Exchanging LACP Packets

Both the active and passive LACP modes allow interfaces to negotiate with partner interfaces to
determine if they can form an EtherChannel based on criteria such as interface speed and, for Layer 2
EtherChannels, trunking state and VLAN numbers.

Interfaces can form an EtherChannel when they are in different LACP modes as long as the modes are
compatible. For example:

« Aninterfacein the active mode can form an EtherChannel with another interfacethat isin the active
or passive mode.

- Aninterface in the active mode can form an EtherChannel with another interface in the passive
mode.

An interface in the passive mode cannot form an EtherChannel with another interface that isalso in the
passive mode because neither interface starts LACP negotiation.

An interface in the on mode that is added to a port channel is forced to have the same characteristics as
the already existing on mode interfaces in the channel.

S,
Note  An Etherchannel cannot be configured in both the PAgP and LACP modes.
Caution  You should exercise care when setting the mode to on (manual configuration). All ports configured in

the on mode are bundled in the same group and are forced to have similar characteristics. If the group is
misconfigured, packet loss or spanning-tree loops might occur.

Physical Learners and Aggregate-Port Learners

Network devices are classified as PAgP physical learners or aggregate-port learners. A deviceisa
physical learner if it learns addresses by physical ports and directs transmissions based on that
knowledge. A device is an aggregate-port learner if it learns addresses by aggregate (logical) ports.

When a device and its partner are both aggregate-port learners, they learn the address on the logical
port-channel. The device sends packets to the source by using any of the interfaces in the EtherChannel.
With aggregate-port learning, it is not important on which physical port the packet arrives.

PAgP cannot automatically detect when the partner device is a physical learner and the local deviceis
an aggregate-port learner. Therefore, you must manually set the learning method on the local device or
source-based distribution by using the pagp |earn-method interface configuration command. With
source-based distribution, any given source MAC address is always sent on the same physical port.

You can also configure a single interface within the group for all transmissions and use other interfaces
for hot standby. The unused interfaces in the group can be swapped into operation in just afew seconds
if the selected single interface loses hardware-signal detection. You can configure which interfaceis
always selected for packet transmission by changing its priority by using the pagp port-priority
interface configuration command. The higher the priority, the more likely that the port will be selected.
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PAgP and LACP Interaction with Other Features

The Dynamic Trunking Protocol (DTP) and Cisco Discovery Protocol (CDP) send and receive packets
over the physical interfacesin the EtherChannel. Trunk ports send and receive PAgP and L ACP protocol
data units (PDUSs) on the lowest numbered VLAN.

Spanning tree sends packets over the first interface in the EtherChannel.

The MAC address of aLayer 3 EtherChannel isthe MAC address of the first interface in the
port-channel.

PAgP sends and receives PAgP PDUs only from interfaces that have PAgP enabled for the auto or
desirable mode. LACP sends and receives LACP PDUs only from interfaces that have L ACP enabled for
the active or passive mode.

Understanding Load Balancing and Forwarding Methods

EtherChannel balances the traffic |oad across the links in a channel by randomly associating a newly
learned MAC address with one of the links in the channel.

With source-MAC address forwarding, when packets are forwarded to an EtherChannel, they are
distributed across the ports in the channel based on the source-MAC address of the incoming packet.
Therefore, to provide load balancing, packets from different hosts use different ports in the channel, but
packets from the same host use the same port in the channel (and the MAC address |earned by the switch
does not change).

When source-MAC address forwarding is used, load distribution based on the source and destination IP
addressis also enabled for routed I P traffic. All routed IP traffic chooses a port based on the source and
destination | P address. Packets between two | P hosts always use the same port in the channel, and traffic
between any other pair of hosts can use a different port in the channel.

With destination-MAC address forwarding, when packets are forwarded to an EtherChannel, they are
distributed across the portsin the channel based on the destination host’s MAC address of the incoming
packet. Therefore, packets to the same destination are forwarded over the same port, and packetsto a
different destination are sent on a different port in the channel. You configure the load balancing and
forwarding method by using the port-channel load-balance global configuration command.

In Figure 30-3, multiple workstations are connected to a switch, and an EtherChannel connects the
switch to the router. Source-based |oad balancing is used on the switch end of the EtherChannel to ensure
that the switch efficiently uses the bandwidth of the router by distributing traffic from the workstation
acrossthe physical links. Sincethe router isasingle MAC address device, it uses destination-based |oad
balancing to efficiently spread the traffic to the workstations across the physical linksin the
EtherChannel.

Use the option that provides the greatest variety in your configuration. For example, if the traffic on a
channel is going only to asingle MAC address, using the destination-MAC address always chooses the
same link in the channel; using source addresses or |P addresses might result in better load balancing.
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Figure 30-3 Load Distribution and Forwarding Methods
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These sections describe how to configure EtherChannel on Layer 2 and Layer 3 interfaces:

» Default EtherChannel Configuration, page 30-8

» EtherChannel Configuration Guidelines, page 30-8
» Configuring Layer 2 EtherChannels, page 30-9

» Configuring Layer 3 EtherChannels, page 30-11

» Configuring EtherChannel Load Balancing, page 30-14
« Configuring the PAgP Learn Method and Priority, page 30-15

Note  Makesurethat theinterfacesare correctly configured (seethe “ EtherChannel Configuration Guidelines”

section on page 30-8).

Note  After you configure an EtherChannel, configuration changes applied to the port-channel interface apply
to all the physical interfaces assigned to the port-channel interface, and configuration changes applied
to the physical interface affect only the interface where you apply the configuration.
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Default EtherChannel Configuration

Table 30-2 shows the default EtherChannel configuration.

Table 30-2 Default EtherChannel Configuration

Feature Default Setting

Channel groups None assigned.

Layer 3 port-channel logical interface None defined.

PAgP mode No default.

PAgP learn method Aggregate-port learning on all interfaces.

PAQP priority 128 on all interfaces.

LACP learn method Aggregate-port learning on all interfaces.

LACP priority 32768 on al interfaces.

Load balancing Load distribution on the switch is based on the
source-MAC address of the incoming packet. Load
distribution based on the source and destination IP
address is also enabled for routed | P traffic.

EtherChannel Configuration Guidelines

If improperly configured, some EtherChannel interfaces are automatically disabled to avoid network
loops and other problems. Follow these guidelines to avoid configuration problems:;

» Configure an EtherChannel with up to eight Ethernet interfaces of the same type.

S

Note Do not configure a GigaStack GBIC port as part of an EtherChannel.

- Configure all interfaces in an EtherChannel to operate at the same speeds and duplex modes.

- Enableall interfacesin an EtherChannel. An interface in an EtherChannel that is disabled by using
the shutdown interface configuration command is treated as a link failure, and its traffic is
transferred to one of the remaining interfaces in the EtherChannel.

« When agroup isfirst created, all ports follow the parameters set for the first port to be added to the
group. If you change the configuration of one of these parameters, you must also make the changes
to all portsin the group:

Allowed-VLAN list
— Spanning-tree path cost for each VLAN

Spanning-tree port priority for each VLAN
— Spanning-tree Port Fast setting

« An EtherChannel interface that is configured as a Switched Port Analyzer (SPAN) destination port
does not join the group until it is deconfigured as a SPAN destination port.

« Do not configure a secure port as part of an EtherChannel.
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- Before enabling 802.1X on the port, you must first remove it from the EtherChannel. If you try to
enable 802.1X on an EtherChannel or on an active port in an EtherChannel, an error message
appears, and 802.1X is not enabled. If you enable 802.1X on a not-yet active port of an
EtherChannel, the port does not join the EtherChannel.

» For Layer 2 EtherChannels:

Assign all interfaces in the EtherChannel to the same VLAN, or configure them as trunks.
Interfaces with different native VLANS cannot form an EtherChannel.

If you configure an EtherChannel from trunk interfaces, verify that the trunking mode (ISL or
802.1Q) isthe same on all the trunks. Inconsistent trunk modes on EtherChannel interfaces can
have unexpected results.

An EtherChannel supportsthe same allowed range of VLANs on all theinterfacesin atrunking
Layer 2 EtherChannel. If the allowed range of VLANSs is not the same, the interfaces do not
form an EtherChannel even when PAgP is set to the auto or desirable mode.

Interfaces with different spanning-tree path costs can form an EtherChannel if they are
otherwise compatibly configured. Setting different spanning-tree path costs does not, by itself,
make interfaces incompatible for the formation of an EtherChannel.

» For Layer 3 EtherChannels, assign the Layer 3 address to the port-channel logical interface, not to
the physical interfaces in the channel.

Configuring Layer 2 EtherChannels

You configure Layer 2 EtherChannels by configuring the Ethernet interfaces with the channel-group
interface configuration command, which creates the port-channel logical interface. You cannot put a
Layer 2 interface into a manually created port-channel interface.

Note  Layer 2 interfaces must be connected and functioning for Cisco the software to create port-channel
interfaces.

Beginning in privileged EXEC mode, follow these steps to assign a Layer 2 Ethernet interface to a
Layer 2 EtherChannel:

Command

Purpose

Stepl  configureterminal

Enter global configuration mode.

Step2 interfaceinterface-id

Enter interface configuration mode, and specify a physical
interface to configure.

Valid interfaces include physical interfaces.

Up to eight interfaces of the same type and speed can be
configured for the same group.

Step3  switchport mode {access | trunk} Assign all interfaces as static-access portsin the same VLAN, or

switchport access vlan vlan-id

configure them as trunks.

If you configure the interface as a static-access port, assign it to
only one VLAN. Therangeis 1 to 4094.
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Command

Purpose

Step4  channel-group channel-group-number mode
{{auto[non-silent] | desirable[non-silent] | on} |

{active | passive}}

Assign the interface to a channel group, and specify the PAgP or
LACP mode.

For channel-group-number, the range is 1 to 64. Each
EtherChannel can have up to eight compatibly configured
Ethernet interfaces.

For mode, select one of these keywords:

» active—Enables LACP only if an LACP device is detected.
It places an interface into an active negotiating state, in
which the interface starts negotiations with other interfaces
by sending LACP packets.

- auto—Enables PAgP only if a PAgP device is detected. It
places an interface into a passive negotiating state, in which
the interface responds to PAgP packets it receives but does
not start PAgP packet negotiation.

» desirable—Unconditionally enables PAgP. It places an
interface into an active negotiating state, in which the
interface starts negotiations with other interfaces by sending
PAgP packets.

« on—Forcesthe interface to channel without PAgP. With the
on mode, a usable EtherChannel exists only when an
interface group in the on mode is connected to another
interface group in the on mode.

« non-silent—If your switch is connected to a partner that is
PAgP-capable, you can configure the switch interface for
nonsilent operation. You can configure an interface with the
non-silent keyword for use with theauto or desir able mode.
If you do not specify non-silent with the auto or desirable
mode, silent isassumed. The silent setting isfor connections
to file servers or packet analyzers. This setting allows PAgP
to operate, to attach the interface to a channel group, and to
use the interface for transmission.

» passive—Enables LACP on an interface and placesit into a
passive negotiating state, in which the interface responds to
LACP packets that it receives, but does not start LACP
packet negotiation.

For information on compatible PAgP and LACP modes for the
switch and its partner, see the “PAgP and LACP Modes” section
on page 30-4.

Step5 end

Return to privileged EXEC mode.

Step6  show running-config

Verify your entries.

Step7  copy running-config startup-config

(Optional) Save your entries in the configuration file.

To remove an interface from the EtherChannel group, use the no channel-group interface configuration

command.
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This example shows how to assign Gigabit Ethernet interfaces 0/4 and 0/5 as static-access portsin
VLAN 10 to channel 5 with the PAgP mode desirable:

Switch# configure terminal

Switch(config)# interface range gigabitethernet0/4 -5
Switch(config-if-range)# switchport mode access
Switch(config-if-range)# switchport access vlan 10
Switch(config-if-range)# channel-group 5 mode desirable
Switch(config-if-range)# end

Configuring Layer 3 EtherChannels

To configure Layer 3 EtherChannels, you create the port-channel logical interface and then put the
Ethernet interfaces into the port-channel as described in the next two sections.

Creating Port-Channel Logical Interfaces

When configuring Layer 3 EtherChannels, you must manually create the port-channel logical interface
first by using the interface port-channel global configuration command. Then, you put the logical
interface into the channel group by using the channel-group interface configuration command.

~
Note  Tomovean IP addressfrom aphysical interfaceto an EtherChannel, you must del ete the I P address from
the physical interface before configuring it on the port-channel interface.
Beginning in privileged EXEC mode, follow these steps to create a port-channel interface for aLayer 3
EtherChannel:
Command Purpose
Stepl  configureterminal Enter global configuration mode.
Step2  interface port-channel port-channel-number Enter interface configuration mode, and create the
port-channel logical interface.
For port-channel-number, the rangeis 1 to 64.
Step3  noswitchport Put the interface into Layer 3 mode.
Step4  ip addressip-address mask Assign an | P address and subnet mask to the EtherChannel.
Step5 end Return to privileged EXEC mode.
Step6  show etherchannel channel-group-number detail Verify your entries.
Step7  copy running-config startup-config (Optional) Save your entriesin the configuration file.
Step 8 Assign an Ethernet interface to the Layer 3 EtherChannel.
For more information, see the “ Configuring the Physical
Interfaces” section on page 30-12.
To remove the port-channel, use the no interface port-channel port-channel-number global
configuration command.
This example shows how to create the logical port channel (5) and assign 172.10.20.10 asits | P address:
Switch# configure terminal
Switch(config)# interface port-channel 5
Switch(config-if)# no switchport
Catalyst 3550 Multilayer Switch Software Configuration Guide
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Switch(config-if)# ip address 172.10.20.10 255.255.255.0
Switch(config-if)# end

Configuring the Physical Interfaces

Beginning in privileged EXEC mode, follow these steps to assign an Ethernet interface to aLayer 3
EtherChannel:

Command Purpose

Stepl  configureterminal Enter global configuration mode.

Step2  interfaceinterface-id Enter interface configuration mode, and specify a physical
interface to configure.

Valid interfaces include physical interfaces.

Up to eight interfaces of the same type and speed can be
configured for the same group.

Step3  noip address Ensure that there is no I P address assigned to the physical
interface.
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Command

Purpose

Step4  channel-group channel-group-number mode
{auto [non-silent] | desirable [non-silent] | on |
active | passive}

Assign the interface to a channel group, and specify the PAgP or
LACP mode.

For channel-group-number, the range is 1 to 64. This number
must be the same as the port-channel-number (logical port)
configured in the “ Creating Port-Channel Logical Interfaces”
section on page 30-11.

Each EtherChannel can consist of up to eight compatibly
configured Ethernet interfaces.

For mode, select one of these keywords:

- active—Enables LACP only if an LACP device is detected.
It places an interface into an active negotiating state, in
which the interface starts negotiations with other interfaces
by sending LACP packets.

- auto—Enables PAgP only if a PAgP device is detected. It
places an interface into a passive negotiating state, in which
the interface responds to PAgP packets it receives but does
not start PAgP packet negotiation.

» desirable—Unconditionally enables PAgP. It places an
interface into an active negotiating state, in which the
interface starts negotiations with other interfaces by sending
PAgP packets.

« non-silent—If your switch is connected to a partner that is
PAgP capable, you can configure the switch interface for
nonsilent operation. You can configure an interface with the
non-silent keyword for use with the auto or desir able mode.
If you do not specify non-silent with the auto or desirable
mode, silent isassumed. The silent setting isfor connections
to file servers or packet analyzers; this setting allows PAgP
to operate, to attach the interface to a channel group, and to
use the interface for transmission.

« on—Forcestheinterface to channel without PAgP or LACP.
With the on mode, a usable EtherChannel exists only when
an interface group in the on mode is connected to another
interface group in the on mode.

- passive—Enables LACP on an interface and placesit into a
passive negotiating state, in which the interface responds to
LACP packets that it receives, but does not start LACP
packet negotiation.

For information on compatible PAgP modesfor the switch and its
partner, see the “PAgP and LACP Modes” section on page 30-4.

Step5  end

Return to privileged EXEC mode.

Step6  show running-config

Verify your entries.

Step7  copy running-config startup-config

(Optional) Save your entries in the configuration file.

To remove an interface from the EtherChannel group, use the no channel-group interface configuration

command.
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This example shows how to assign Gigabit Ethernet interfaces 0/4 and 0/5 to channel 5 with the PAgP
mode desirable:

Switch# configure terminal

Switch(config)# interface range gigabitethernet0/4 -5
Switch(config-if-range)# no ip address
Switch(config-if-range)# channel-group 5 mode desirable
Switch(config-if-range)# end

Configuring EtherChannel Load Balancing

Step 1
Step 2

Step 3
Step 4
Step 5

This section describes how to configure EtherChannel 1oad balancing by using source-based or
destination-based forwarding methods. For more information, see the “Understanding Load Balancing
and Forwarding Methods” section on page 30-6.

Beginning in privileged EXEC mode, follow these steps to configure EtherChannel load balancing:

Command

Purpose

configure terminal Enter global configuration mode.

port-channel load-balance { dst-mac | src-mac} |Configure an EtherChannel |oad-balancing method.

The default is src-mac.

Select one of these keywords to determine the load-distribution
method:

» dst-mac—L oad distribution is based on the destination-host
MAC address of the incoming packet. Packets to the same
destination are sent on the same port, but packetsto different
destinations are sent on different ports in the channel.

« src-mac—Load distribution is based on the source-MAC
address of the incoming packet. Packets from different hosts
use different portsin the channel, but packets from the same
host use the same port in the channel.

When src-mac isused, load distribution based on the source
and destination | P address is also enabled. For all 1P traffic
being routed, the switch chooses a port for transmission
based on the source and destination |P address. Packets
between two IP hosts always use the same port for packet
transmission, but packets between any other pair of hosts
might use a different transmission port.

end Return to privileged EXEC mode.
show etherchannel load-balance Verify your entries.
copy running-config startup-config (Optional) Save your entries in the configuration file.

To return EtherChannel load balancing to the default configuration, use the no port-channel
load-balance global configuration command.
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Configuring the PAgP Learn Method and Priority

Network devices are classified as PAgP physical learners or aggregate-port learners. A deviceisa
physical learner if it learns addresses by physical ports and directs transmissions based on that
knowledge. A device is an aggregate-port learner if it learns addresses by aggregate ports.

For compatibility with Catalyst 1900 series switches, configure the PAgP learning method on the
Catalyst 3550 switches to learn source-MAC addresses on the physical port. The switch then sends
packets to the Catalyst 1900 switch using the same interface in the EtherChannel from which it learned
the source address.

S
Note  The Catalyst 3550 supports address learning only on aggregate ports even though the physical-port
keyword is provided in the CLI. The pagp learn-method command and the pagp port-priority
command have no effect on the switch hardware, but they are required for PAgP interoperability with
devices that only support address learning by physical ports, such as the Catalyst 1900 switch.
When thelink partner to the Catalyst 3550 switch isaphysical |earner, we recommend that you configure
the switch as a physical-port learner by using the pagp learn-method physical-port interface
configuration command and to set the load-distribution method based on the source MAC address by
using the port-channel load-balance src-mac global configuration command. Use the pagp
learn-method command only in this situation.
Beginning in privileged EXEC mode, follow these steps to configure your switch as a PAgP
physical-port learner and to adjust the priority so that the same port in the bundleis selected for sending
packets:
Command Purpose
Stepl  configureterminal Enter global configuration mode.
Step2 interfaceinterface-id Enter interface configuration mode, and specify theinterface for
transmission.
Step3  pagp learn-method physical-port Select the PAgP learning method.
By default, aggregation-port learning is selected, which means
the switch sends packets to the source by using any of the
interfaces in the EtherChannel. With aggregate-port learning, it
is not important on which physical port the packet arrives.
Select physical-port to connect with another switch that is a
physical learner. Make sure to configure the port-channel
load-balance global configuration command to src-mac as
described in the “ Configuring EtherChannel Load Balancing”
section on page 30-14.
The learning method must be configured the same at both ends
of the link.
Step4  pagp port-priority priority Assign apriority so that the selected interface is chosen for
packet transmission.
For priority, therangeis0to 255. The default is 128. The higher
the priority, the more likely that the interface will be used for
PAgP transmission.
Step5 end Return to privileged EXEC mode.
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Command Purpose
Step6  show running-config Verify your entries.
or

show pagp channel-group-number internal

Step7  copy running-config startup-config (Optional) Save your entries in the configuration file.

To return the priority to its default setting, use the no pagp port-priority interface configuration
command. To return the learning method to its default setting, use the no pagp learn-method interface
configuration command.

Configuring the LACP Port Priority

You can set the priority for each port in an EtherChannel that is configured for LACP by using the
lacp port-priority privileged EXEC command. The range is from 1 to 65535. Beginning in privileged
EXEC mode, follow these steps to configure the LACP port priority:

Command Purpose
Stepl configureterminal Enter global configuration mode.
Step2 interfaceinterface-id Enter interface configuration mode, and specify the interface for
transmission.
Step3  lacp port-priority priority-value Select the LACP port priority value.

For priority-value, therangeis 1 to 65535. By default, the priority value
is32768. The lower the range, the more likely that the interface will be
used for LACP transmission.

Step4  end Return to privileged EXEC mode.
Step5  show running-config Verify your entries.
or

show lacp channel-group-number
internal

Step6  copy running-config startup-config (Optional) Save your entries in the configuration file.

Configuring Hot Standby Ports

When enabled, LACP tries to configure the maximum number of LACP-compatible portsin a channel,
up to amaximum of 16 ports. Only eight LACP links can be active at one time. Any additional links are
put in a hot standby state. If one of the active links becomes inactive, alink that isin hot standby mode
becomes active in its place.

If more than eight links are configured for an EtherChannel group, the software determines which of the
hot standby ports to make active based on:

» LACP port-priority
e PortID
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All ports default to the same port priority. You can change the port priority of LACP EtherChannel ports
to specify which hot standby links become active first by using the lacp port-priority interface
configuration command to set the port priority to a value lower than the default of 32768.

The hot standby ports that have lower port numbers become active in the channel first unless the port
priority is configured to be alower number than the default value of 32768.

Note  If LACPisnot ableto aggregate all the ports that are compatible (for example, the remote system might
have more restrictive hardware limitations), all the ports that cannot be actively included in the
EtherChannel are put in hot standby state and are used only if one of the channeled ports fails.

Configuring the LACP System Priority

Step 1
Step 2

Step 3
Step 4

Step 5

You can set the system priority for all of the EtherChannels that are configured for LACP by using the
lacp system-priority privileged EXEC command. Therangeis from 1 to 65535.

~

Note  Thelacp system-priority command is global. You cannot set a system priority for each
LACP-configured channel separately.

We recommend using this command only when there are a combination of L ACP-configured
EtherChannels that are in both active and standby modes.

Beginning in privileged EXEC mode, follow these steps to configure the LACP system priority:

Command Purpose
configure terminal Enter global configuration mode.
lacp system-priority priority-value Select the LACP system priority value.

For priority-value, the range is 1 to 65535. By
default, the priority value is 32768. The lower the
range, the higher the system priority. The switch
with the lower system priority value determines
which links between LACP partner switches are
active and which are in standby for each LACP

EtherChannel.

end Return to privileged EXEC mode.

show running-config Verify your entries.

or

show lacp channel-group-number internal

copy running-config startup-config (Optional) Save your entries in the configuration
file.
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Displaying EtherChannel, PAgP, and LACP Status

You can use the privileged EXEC commands described in Table 30-3 to display EtherChannel, PAgP,
and LACP status information:

Table 30-3 Commands for Displaying EtherChannel, PAgP, and LACP Status

Command Description

show etherchannel [channel-group-number] {detail | Displays EtherChannel information in a detailed and one-line

load-balance | port | port-channel | summary} summary form. Also displays the load-balance or

frame-distribution scheme, port, and port-channel information.

show pagp [channel-group-number] {counters | Displays PAgP information such as traffic information, the

internal | neighbor}*? internal PAgP configuration, and neighbor information.

show lacp [channel-group-number] { counters | Displays LACP information such as traffic information, the

internal | neighbor}? internal PAgP configuration, and neighbor information.

1. You can clear PAgP channel-group information and traffic filters by using the clear pagp { channel-group-number [counters] | counters} privileged
EXEC command.

2. You can clear LACP channel-group information and traffic filters by using the clear lacp { channel-group-number [counters] | counters} privileged
EXEC command.

For detailed information about the fields in the command outputs, refer to the command reference for
this release.

Catalyst 3550 Multilayer Switch Software Configuration Guide



	Configuring EtherChannels
	Understanding EtherChannels
	Understanding Port-Channel Interfaces
	Understanding the Port Aggregation Protocol and Link Aggregation Protocol
	PAgP and LACP Modes
	Physical Learners and Aggregate-Port Learners
	PAgP and LACP Interaction with Other Features

	Understanding Load Balancing and Forwarding Methods

	Configuring EtherChannels
	Default EtherChannel Configuration
	EtherChannel Configuration Guidelines
	Configuring Layer 2 EtherChannels
	Configuring Layer 3 EtherChannels
	Creating Port-Channel Logical Interfaces
	Configuring the Physical Interfaces

	Configuring EtherChannel Load Balancing
	Configuring the PAgP Learn Method and Priority
	Configuring the LACP Port Priority
	Configuring Hot Standby Ports
	Configuring the LACP System Priority

	Displaying EtherChannel, PAgP, and LACP Status



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


