Frame-Relay Lab

Purpose

This is a simulated lab since there will not likely be a real circuit with a Frame Relay cloud available for attachment and testing of the configuration changes made to the routers. The purpose of this lab is to practice the process of configuring the routers to connect to a frame relay WAN link.
Objectives: 
· To become familiar with Frame Relay related WAN terminology 

· To understand the requirements and options for Frame Relay communications 

· To simulate the configuration of a Frame Relay switch and links between two routers 

Background: 
This lab focuses on the Frame Relay Packet Switching Protocol for connecting devices on a Wide Area Network (WAN). Frame Relay is a very widely used and important WAN communication technology. With this lab we will use a router to create a Frame Relay switch (the cloud) and connected two other routers through it to simulate a wide area link between two LANs.
Frame Relay Devices - DTE and DCE 
Devices attached to a Frame Relay WAN fall into two general categories: Data Terminal Equipment (DTE) and Data Circuit-terminating Equipment (DCE). DTEs are typically located on the premises of and owned by a customer. Examples of DTE devices are terminals, personal computers, routers, and bridges. DCEs are usually carrier-owned (phone company) internetworking devices but can be owned by the customer. The purpose of DCE equipment is to provide clocking and switching services in a network, which are the devices that actually transmit data through the WAN cloud. In most cases, these are Frame Relay packet switches themselves. CSU/DSU's are considered DCE.

Virtual Circuits 
Frame Relay provides connection-oriented data link layer communication. This means that a defined communication exists between each pair of devices and that these connections are associated with a connection identifier. This service is implemented by using a Frame Relay virtual circuit, which is a logical connection created between two data terminal equipment (DTE) devices across a Frame Relay packet-switched network (PSN). Virtual circuits provide a bi-directional communications path from one DTE device to another and are identified by a Data-Link Connection Identifier (DLCI).

A number of virtual circuits can be multiplexed into a single physical circuit for transmission across the network. This capability often can reduce the equipment and network complexity required to connect multiple DTE devices. A virtual circuit can pass through any number of intermediate DCE devices (switches) located within the Frame Relay PSN (Packet Switched Network) or cloud. 

Tools / Preparation: 
Prior to starting the lab, we should have three routers available. The middle router will act as the Frame Relay Switch and the other two routers will connect through it. The middle router must have DCE clock rate and DCE cable ends on both serial ports (S0 and S1). 
The following is a list of resources required.

· 3 Cisco routers with the IOS 11.2 or later 

· Middle router serial ports connected to DCE serial cables 
The following is a list of optional resources.

· Hubs and/or switch attached to the end routers 

· Workstation connected to each router's console port 
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The configuration commands of the routers are listed and explained in the following three tables.

	Commands
	Explanation

	Router1#config t
	Entering global configuration mode

	Router1(config)# interface Serial 0
	Entering interface mode

	Router1(config-if)# ip address 192.168.12.1 255.255.255.0
	Assign IP for the interface

	Router1(config-if)# encapsulation frame-relay
	Use frame-relay as the encapsulation method

	Router1(config-if)#no shutdown
	Activate the interface

	Router1(config-if)#exit 
	Exit the interface mode

	Router1(config)# interface Ethernet 0
	Entering the interface mode

	Router1(config-if)# ip address 10.1.10.1 255.255.255.0
	Assign IP for the interface

	Router1(config-if)# no shutdown
	Activate the interface

	Router1(config-if)#exit 
	Exit the interface mode

	Router1(config)# router igrp 100
	Entering router mode

	Router1(config-router)# network 10.1.10.0
	Enter network information for IGRP

	Router1(config-router)# network 192.168.12.0
	Enter network information for IGRP

	Router1(config-router)#Ctrl Z
	Finish


Table 1   Set up Router 1 configuration

	Commands
	Explanation

	Router2#config t
	Entering global configuration mode

	Router2(config)# frame-relay switching
	Enable frame-relay switching

	Router2(config)# interface Serial0
	Entering interface mode

	Router2(config-if)# no ip address
	No ip for the interface

	Router2(config-if)# encapsulation frame-relay
	Use frame-relay as the encapsulation method

	Router2(config-if)# clock rate 56000
	Assign clock rate

	Router2(config-if)# frame-relay intf-type dce
	Assign the interface type as DCE

	Router2(config-if)# frame-relay route 102 interface serial 1 203
	Assign DLCI numbers

	Router2(config-if)# no shutdown
	Activate the interface

	Router1(config-if)#exit 
	Exit the interface mode

	Router2(config)# interface Serial1
	Entering interface mode

	Router2(config-if)# no ip address
	No ip for the interface

	Router2(config-if)# encapsulation frame-relay
	Use frame-relay as the encapsulation method

	Router2(config-if)# clock rate 56000
	Assign clock rate

	Router2(config-if)# frame-relay intf-type dce
	Assign the interface type as DCE

	Router2(config-if)# frame-relay route 203 interface serial 0 102
	Assign DLCI numbers

	Router2(config-if)# no shutdown
	Activate the interface

	Router1(config-router)#Ctrl Z
	Finish


Table 2   Set up Router 2 configuration

	Commands
	Explanation

	Router3#config t
	Entering global configuration mode

	Router3(config)# interface Serial 0
	Entering interface mode

	Router3(config-if)# ip address 192.168.23.2 255.255.255.0
	Assign IP for the interface

	Router1(config-if)# encapsulation frame-relay
	Use frame-relay as the encapsulation method

	Router1(config-if)#no shutdown
	Activate the interface

	Router1(config-if)#exit 
	Exit the interface mode

	Router1(config)# interface Ethernet 0
	Entering the interface mode

	Router1(config-if)# ip address 10.2.30.1 255.255.255.0
	Assign IP for the interface

	Router1(config-if)# no shutdown
	Activate the interface

	Router1(config-if)#exit 
	Exit the interface mode

	Router1(config)# router igrp 100
	Entering router mode

	Router1(config-router)# network 10.2.30.0
	Enter network information for IGRP

	Router1(config-router)# network 192.168.23.0
	Enter network information for IGRP

	Router1(config-router)#Ctrl Z
	Finish


Table 3   Set up Router 3 configuration
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