
OSPF Foundations Observation Lab – External E2 vs E1 

 
Objective 

 

The purpose of this lab is to observe the impact of Type 5 (External) E2 and E1 route 

designations. The learner should focus on the changes that occur in the OSPF database and 

routing table. No troubleshooting is required for this exercise.

 

Topology  

 

RTR4 and RTR5 are ABRs. RTR1, RTR2, and RTR3 are internal routers in Area 0. RTR4 

and RTR5 are also acting as ASBRs, redistributing the network 45.1.1.0/29 into the OSPF 

domain. 

 

 
Figure 1 – Lab Topology 

 

 

 

 

 



 

Task 1 – View LSDB and Routing Table 
 

View RTR1’s LSDB and routing table 

 
Expected Behavior 

 

• The LSDB contains two Type 5 E2 (External) LSA for network 45.1.1.0/29 

• RTR1 installs a single path through RTR2 for network 45.1.1.0/29 

 

 
Verification 

 

Figure 2 shows two Type 5 E2 (External) LSAs.  One from RTR4 and one from RTR5. 

 

 
Figure 2 – RTR1 show ip ospf database external output 

 

Figure 3 shows that while RTR1 has two LSAs for network 45.1.1.0/29 only the path through 

RTR2 was selected for the routing table. 

 

 
Figure 3 – RTR1 show ip route output 



Figure 4 shows that the path through RTR2 was selected because the cost to reach the ASBR via 

RTR4 is less than the cost to reach the ASBR via RTR5 

 

 
Figure 4 – RTR1 show ip route output 

 

 

Insight 

 

When multiple ASBRs advertise the same external route with equal E2 metrics, OSPF must 

choose which ASBR to use as the exit point from the domain. In this case, since the external 

metrics are equal, OSPF compares the internal cost to reach each ASBR and selects the closest 

one. As a result, RTR1 prefers the path through RTR2 because it provides a lower-cost path to 

the ASBR. 

 

 

 

Task 2 – Engineer Path Selection 
 

On RTR5, modify the metric for External routes to 10. 

 

 

 

 

 

 

 

 
Expected Behavior 

 

• The path through RTR5 will replace the path through RTR2 in RTR1’s routing table. 

 
Verification 

 

Figure 5 shows that the path through RTR5 is now the preferred path. 

 

 
Figure 5 – RTR1 show ip route output 

 

router ospf 1 

 redistribute connected subnets metric 10 



Figure 6 shows the modified External LSA metric.  The LSA advertised by RTR5 has a metric of 

10 while RTR2 still has a default of 20. 

 

 
Figure 6 – RTR1 show ip ospf database external 

 

 
Insight 

 

The path through RTR5 originally had an equal external metric to RTR2, so OSPF selected the 

path through RTR2 based on the lower internal cost. After lowering the external metric on 

RTR5, the path through RTR5, despite having a higher internal cost of 100, was preferred over 

the path through RTR2 with a cost of 20. This demonstrates that E2 routes are selected primarily 

based on the external metric, with internal cost only used as a tiebreaker. 

 

This issue of external factors impacting internal path selection is resolved by using External 

Type 1 (E1) routes. With E1, OSPF considers both the external metric and the internal cost to 

reach the ASBR, combining them into a single total cost. This allows OSPF to return to its 

fundamental behavior of preferring the path with the lowest overall cost. 

 

 

 

 

 

 



 

Task 3 – Configure External Type 1 (E1) 

 
On RTR2 and RTR5: 

 

 

 

 

 

 

 
Expected Behavior 

 

• The path through RTR2 will again be selected as the best path 

 
Verification 

 

Figure 7 shows that the path through RTR2 is once again the preferred path. 

 

 
Figure 7 – RTR1 show ip ospf database external 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

router ospf 1 

 redistribute connected subnets metric-type 1 



Figure 8 shows that the Type 5 (External) LSAs are now advertised as External Type 1 (E1). Even 

though RTR5 has a lower external metric, it is no longer preferred. Because E1 includes the 

internal cost to reach the ASBR, the higher cost path through RTR5 is no longer optimal. As a 

result, the path through RTR2 is selected. 

 

 
Figure 8 – RTR1 show ip ospf database external 

 


