IP Routing Chapter 4- Link Aggregation (Etherchannel) | 2023/2024

1. Introduction

The aggregation of links refers to the ability to establish a logical connection by utilizing multiple
physical links between two devices.

EtherChannel is a technology that creates a logical connection by combining multiple physical
links between devices, improving network performance, reliability, and load balancing. It allows
several physical connections to function as a unified logical link, enhancing bandwidth and fault
tolerance. In networking, relying on a single port for trunk connections poses risks like a single
point of failure and traffic bottlenecks. Port aggregation, implemented through EtherChannel by
Cisco, addresses these issues by bundling multiple physical ports into a single logical port,
eliminating the risk of switching loops and enhancing network stability.
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e By aggregating multiple physical links between switches, it becomes feasible to enhance
the overall speed of communication between switches.

o The Spanning Tree Protocol (STP) plays a crucial role in this process by identifying and
blocking redundant links, ensuring the prevention of routing loops that could otherwise
compromise network stability and efficiency.

‘Blocked

Redundant Links with STP (by default blocked)
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ii.

iii.

iv.

2. Advantages of EtherChannel:

Simplified Configuration:

A key advantage of EtherChannel is that many configuration tasks can be efficiently
handled on the EtherChannel interface itself, eliminating the need to configure each
individual port separately. This streamlines the setup process and simplifies management.

Utilization of Existing Switch Ports:

EtherChannel leverages the existing switch ports, minimizing the need for additional
hardware. This not only optimizes resource utilization but also facilitates easier
integration into the existing network infrastructure.

Effective Load Balancing:

Load balancing is a critical feature of EtherChannel, distributing network traffic
intelligently across the links that constitute the EtherChannel. This ensures that the
network resources are utilized efficiently, preventing bottlenecks and enhancing overall
performance.

Logical Link Aggregation:

EtherChannel creates a logical link aggregation from multiple physical links. This means
that, from the perspective of the network, the aggregated links are treated as a single,
unified logical link. This simplifies the network topology and contributes to improved
bandwidth and fault tolerance.

Redundancy Enhancement:

EtherChannel enhances network redundancy by consolidating multiple physical links into
one logical connection. In the event of a failure in one of the links, the overall connection
remains intact, providing a higher level of network resilience and minimizing the risk of
service disruptions.
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3. EtherChannel Restrictions:

e Mixing interface types is not allowed; for example, Fast Ethernet and Gigabit Ethernet
cannot be grouped together.

o It offers full-duplex bandwidth, reaching up to 800 Mbps for Fast EtherChannel or 8
Gbps for Gigabit EtherChannel.

e A Cisco IOS Switch can support up to 6 EtherChannels concurrently.

o EtherChannels can be established between two switches or between a server and a switch.

e  When one side is configured as a trunk, the other side must also be configured as a trunk
within the same native VLAN.

o Each EtherChannel is associated with a logical port channel interface, and any changes to
the channel impact its physical interfaces.
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10/100/1000 Ports

Physical Ports

The above figure represents a diagram of a Cisco Catalyst 2960 EPS switch with
EtherChannel ports. The switch has 10/100/1000 ports, which can be configured as either
physical or logical ports.

Physical ports are the ports that are physically connected to the network. Logical ports are
groups of physical ports that are aggregated together to form a single, high-bandwidth link.
EtherChannel is a Cisco technology that allows you to aggregate multiple physical ports
together to form a single logical port.

The figure shows two logical ports, each of which is connected to a different channel
interface. The channel interfaces are connected to a channel group. The channel group is
bound to the EtherChannel module. The EtherChannel module is a hardware module that is
installed in the switch. The EtherChannel module manages the aggregation of the physical
ports into logical ports.

EtherChannel can be used to increase the bandwidth and/or redundancy of a network
connection. For example, you could use EtherChannel to connect two servers together with a
high-bandwidth link. Or, you could use EtherChannel to connect a server to a switch with
two redundant links.
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4. Port Aggregation Protocol (PAgP):
o Formation of EtherChannels:

o EtherChannels, which enable the bundling of multiple physical ports into a single
logical connection, can be established using either the Port Aggregation Protocol
(PAgP) or the Link Aggregation Control Protocol (LACP).

o Cisco-Proprietary Protocol - PAgP:

o PAgP, pronounced "Pag-P," is a Cisco-proprietary protocol designed to facilitate the
automatic configuration of EtherChannels. It operates by dynamically negotiating and
forming EtherChannels between connected devices, ensuring a seamless and efficient
bundling of physical links.

e Advantages of PAgP:

o PAgP offers certain advantages specific to Cisco environments. It allows for automatic
detection of compatible ports, ensuring that only links with consistent configurations
are grouped into an EtherChannel. This proprietary protocol enhances compatibility
and simplifies the setup process.

e Dynamic Negotiation:

o PAgP engages in dynamic negotiation between connected devices to determine if they
can form an EtherChannel. This negotiation involves exchanging information about
port speed, duplex mode, and other relevant parameters, facilitating the creation of a
harmonized logical link.

e Automatic Configuration:

e One notable feature of PAgP is its ability to automatically configure EtherChannels
without manual intervention. This automation streamlines the deployment of
aggregated links, reducing the risk of configuration errors and enhancing the overall
efficiency of the network.

e Cisco Networking Environment:

e PAgP is particularly suited for Cisco networking environments where seamless
integration and efficient communication between Cisco devices are priorities. While
effective within Cisco ecosystems, it's essential to note that PAgP is proprietary to
Cisco, and compatibility with non-Cisco devices may require alternative protocols
such as LACP.

o Interoperability Considerations:
e When implementing EtherChannels with PAgP, consideration should be given to
interoperability, especially in mixed networking environments. In scenarios involving

non-Cisco devices, compatibility can be achieved through the use of standardized
protocols like LACP for EtherChannel formation.
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PAgP modes:
* On: Channel member without negotiation [ﬂD pratocol).
* Desirable: Actively asking if the other side can or will participate.
= Auto: Passively waiting for the other side.

PAgP
-

s1 $2 Channel Establishment
On On Yes

Auto/Desirable Desirable Yes

On/Auto/Desirable Not Configured No

On Desirable No

Auto/On Auto Ne

PAgP (“Pag-P”) Cisco-proprietary protocol

LACP modes:
= On: Channel member without negotiation (no protocol).
= Active: Actively asking if the other side can or will participate.
» Passive: Passively waiting for the other side.

LACP
-
S1 s2 Channel Establishment
On On Yes
Active/Passive Active Yes
On/Active/Passive Not Configured No
On Active Mo
Passive/On Passive No

LACP multivendor environment
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