Cisco — OSPF Neighbor States

Table of Contents

L@ IS o AN T=TT L] o0 T = (PP
[ Tod U T T=] 1110 T <1 1

a0 [U o110 F TR

[ (=10 [0 1S 10= SRS PUURPPRRP
L0 [ LT 1= ]G PP

(@10 101 0T0] L=y ] K3 T o PP ]
(@4 ] 1YY 11T A1 TN

AT A /PR



OSPF Neighbor States

Document ID: 13685

Author: Syed Faraz Shamim

Introduction

Prerequisites
Requirements
Components Used
Conventions

Down

Attempt

Init

2-Way

Exstart

Exchange

Loading

Full

NetPro Discussion Forums — Featured Conversations

Related Information

Introduction

When OSPF adjacency is formed, a router goes through several state changes before it becomes fully adja
with its neighbor. Those states are defined in the OSPF RFC 2328 , section 10.1. The states are Down,
Attempt, Init, 2-Way, Exstart, Exchange, Loading, and Full. This document describes each state in detalil.

R2-AGS R6-2500
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Prerequisites

Requirements

There are no specific requirements for this document.

Components Used

This document is not restricted to specific software and hardware versions.

Conventions

For more information on document conventions, refer to Cisco Technical Tips Conventions.

Cisco — OSPF Neighbor States



Down

This is the first OSPF neighbor state. It means that no information (hellos) has been received from this
neighbor, but hello packets can still be sent to the neighbor in this state.

During the fully adjacent neighbor state, if a router doesn't receive hello packet from a neighbor within the
RouterDeadInterval time (RouterDeadlInterval = 4*Hellointerval by default) or if the manually configured
neighbor is being removed from the configuration, then the neighbor state changes from Full to Down.

Attempt

This state is only valid for manually configured neighbors in an NBMA environment. In Attempt state, the
router sends unicast hello packets every poll interval to the neighbor, from which hellos have not been
received within the dead interval.

Init

This state specifies that the router has received a hello packet from its neighbor, but the receiving router's IL
was not included in the hello packet. When a router receives a hello packet from a neighbor, it should list the
sender's router ID in its hello packet as an acknowledgment that it received a valid hello packet.

2—-\Way

This state designates that bi—directional communication has been established between two routers.
Bi—directional means that each router has seen the other's hello packet. This state is attained when the rout
receiving the hello packet sees its own Router ID within the received hello packet's neighbor field. At this
state, a router decides whether to become adjacent with this neighbor. On broadcast media and non-broad
multiaccess networks, a router becomes full only with the designated router (DR) and the backup designate
router (BDR); it stays in the 2—way state with all other neighbors. On Point—to—point and Point—to—multipoin
networks, a router becomes full with all connected routers.

At the end of this stage, the DR and BDR for broadcast and non—broadcast multiacess networks are electec
For more information on the DR election process, refer to DR Election.

Note: Receiving a Database Descriptor (DBD) packet from a neighbor in the init state will also a cause a
transition to 2-way state.

Exstart

Once the DR and BDR are elected, the actual process of exchanging link state information can start betwee
the routers and their DR and BDR.

In this state, the routers and their DR and BDR establish a master—slave relationship and choose the initial
seqguence number for adjacency formation. The router with the higher router ID becomes the master and ste
the exchange, and as such, is the only router that can increment the sequence number. Note that one woulc
logically conclude that the DR/BDR with the highest router ID will become the master during this process of
master—slave relation. Remember that the DR/BDR election might be purely by virtue of a higher priority
configured on the router instead of highest router ID. Thus, it is possible that a DR plays the role of slave. Al
also note that master/slave election is on a per—neighbor basis.
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Exchange

In the exchange state, OSPF routers exchange database descriptor (DBD) packets. Database descriptors
contain link—state advertisement (LSA) headers only and describe the contents of the entire link—state
database. Each DBD packet has a sequence number which can be incremented only by master which is
explicitly acknowledged by slave. Routers also send link—state request packets and link—state update packe
(which contain the entire LSA) in this state. The contents of the DBD received are compared to the
information contained in the routers link—state database to check if new or more current link—state
information is available with the neighbor.

Loading

In this state, the actual exchange of link state information occurs. Based on the information provided by the
DBDs, routers send link—state request packets. The neighbor then provides the requested link—state
information in link—state update packets. During the adjacency, if a router receives an outdated or missing
LSA, it requests that LSA by sending a link—state request packet. All link—state update packets are
acknowledged.

Full

In this state, routers are fully adjacent with each other. All the router and network LSAs are exchanged and
the routers' databases are fully synchronized.

Full is the normal state for an OSPF router. If a router is stuck in another state, it's an indication that there al
problems in forming adjacencies. The only exception to this is the 2—way state, which is normal in a broadce
network. Routers achieve the full state with their DR and BDR only. Neighbors always see each other as
2-way.

NetPro Discussion Forums — Featured Conversations

Networking Professionals Connection is a forum for networking professionals to share questions, suggestior
and information about networking solutions, products, and technologies. The featured links are some of the
most recent conversations available in this technology.

NetPro Discussion Forums — Featured Conversations for RP
Service Providers: MPLS

Virtual Private Networks: Services

Virtual Private Networks: Security

Related Information

» OSPF Neighbor Problems Explained

» Why Does the show ip ospf neighbor Command Reveal Neighbors in the Init State?

» Why Does the show ip ospf neighbor Command Reveal Neighbors Stuck in Two-Way State?
» Why are OSPF Neighbors Stuck in Exstart/Exchange State?

 Troubleshooting OSPF

* OSPF Support Page

» Technical Support — Cisco Systems
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