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Activity Objectives 
 This exercise is intended to demonstrate some ways to configure a network, as well as to 

help you identify if you are prepared to face the CCIE Service Provider lab exam.  
Bear in mind, you will not see every feature and topic described in the exam blueprint. Furthermore, not all topics seen in lab sections appear on every exam. 
 Please, ensure that you consult all current official Cisco documentation before proceeding with a design or installation. This lab is primarily intended to be a learning tool, and may not 
necessarily follow best practice recommendation at all times, in order to convey specific information. 

 
General Lab Instructions 

 Read the following instructions carefully to ensure that you will have the lab working as 
expected:  

 Get access to the lab and create the topology and paste the STARTUP configuration that is provided with this workbook. The access to the lab is not provided with this 
workbook. You can rent physical equipment or use a simulator environment that supports Cisco IOS, Cisco IOS-XE, and Cisco IOS-XR images. 

 Depending on which devices you are using, the interface name and number might be 
different, ensure that you update the interface name and numbering, before you paste the STARTUP configuration provided. 

 In the lab, you should be able to access all devices via Telnet. 
 Begin your lab practice, checking the following for each device: 

 Hostname  Prompt login for Cisco IOS-XR only.  
   For Cisco IOS and Cisco IOS-XE devices no password is required to access the 

privilege level 15  Verify that all devices see the neighbor devices according to the topology provided. Use show cdp neighbor command for this verification. 
  
This lab is split into 10 different fast convergence solutions.    It is recommended to use debug commands and/or show commands as much as you can. 
The use of show run command output will not always help you to speed up identifying what is 
applied, especially when the whole configuration involves many pages. Unless you use the 
outputs with filters to help you verify specific information in the configuration section.  The following configuration are already applied on startup config: 
 

 IPv4 addresses for all Physical and Loopback interfaces 
 IS-IS level 2-only enabled in all devices 
 MPLS LDP enabled in all devices 
 BGP configured. 

 EBGP IPv4 session: between RT7 and RT1-XR, and between RT5 and RT4  IBGP RR: RT2 and RT3  IBGP route-reflector client: RT1-XR, RT4, and RT5.  
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Topology 

 

  
Figure 1 - Lab Topology and IPv4 addresses 

RT7

RT4

RT3

RT2

RT5

RT1-XR

G0/1

G0/2

G0/0/0/4

G5

L0: 7.7.7.7

L0: 4.4.4.4

L0: 3.3.3.3

L0: 5.5.5.5

L0: 2.2.2.2

172.16.1.0/24

172.16.7.0/24

G0/0/0/0

G0/0/0/1

G0/0/0/3

G0/0/0/2

G2

G2

G4

G2192.168.14.0/24

192.168.12.0/24

192.168.15.0/24

192.168.13.0/24

192.168.23.0/24

192.168.25.0/24

192.168.35.0/24

192.168.45.0/24

192.168.34.0/24

192.168.24.0/24

G3

G3

G4

G5

G5

G5

G6

G3

G2

G3 G4

G4

AS 10

AS 
65000

https://t.me/learningnets



6 Cisco Expert-Level Training for CCIE Service Provider Workbook - Fast Convergence Lab 01 2017 Cisco System, Inc. 
 

Lab Instructions 
1. BFD 

QUESTION: 
 It is taking too long for the layer 3 to realize that there was a signal loss on the transport layer 
on the link between RT2 and RT4. Consequently, this is impacting  application performance during  IGP convergence. Implement a fast convergence mechanism so that the link failure can be detected within 500ms.  
  SOLUTION: 
 The fast link failure detection can be achieved through the BDF protocol. The interval and 
multiplier values can be different between the routers, however hold timer value cannot be higher than 500ms (as stated in the question). 
  CONFIGURATION:  
In order to enable BFD, you must enable BFD under the interface configuration mode and also 
under the IGP process configuration mode.  
On RT2 configure the following: 
 

 On RT4 configure the following: 
 

 The bfd-template command was used as an alternative to apply BFD configuration under the 
interface. This is very useful when you need to enable BFD in many interfaces and you would like to ensure that you will be using the same parameters to all interfaces.  
 Note: BFD template by default uses non-echo mode. 
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VALIDATION: 
 
Check if the interface has established BFD peering.  

 

 This is another way to verify if BFD is enabled correctly.  
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  TROUBLESHOOTING: 
 Note that, if you forget to apply the bfd all-interfaces command under the IS-IS process 
configuration mode, the BFD neighborship will not establish, even though BFD is configured under the interface. You must enable it under the client protocol, which in this case is IS-IS, 
and you must also configure it under the interface configuration mode, which defines the  parameters.   
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In this example, we removed the bfd all-interfaces command under the IS-IS process on RT2. 
Now, we will verify which impact this causes. Use this methodology in removing one command 
to understand the messages of the output. In doing this, you can learn more how to troubleshoot the technology and identify quickly what it is missing in the configuration or what is wrongly configured.  
 As you can see, now, there is no BFD peering between RT2 and RT4. 
 

  with regards to BFD on the output of the show isis 
neighbor details command, except the information learnt from the neighbor. Compare this 
output to the previous output when everything was configured correctly and notice the 
differences.   

 However, on RT4 side, you can see the information about BFD for the show bfd neighbors details command, peering. This indicates that there is 
something missing on RT2 side. RT4 side looks almo
Support  entry with regards to RT2 neighbor.   
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 Note that, on the router that does not have any BFD configuration, it shows something, we 
used RT3 as example to verify this.   

 Conclusion, BFD is enabled under the client protocol , which in this case is IS-IS. The 
information applied under the interface is a customization of how BFD will operate. However, you must still configure it, as well.  Just to see the results, we applied the bfd all-interfaces command under the IS-IS process for 
RT3 any BFD command under the interface. .  
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Here is how it looks on RT4 side:  
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Most interesting point is, if you apply the BDF command under the ISIS process and you forget to apply the BFD parameters under the interface, the IS-IS neighborship status will be down. 
 

 

 Note: BFD does not work on an Cisco IOS XRv image that runs on a virtualization platform. 
This is because BFD on Cisco IOS XR is implemented on line cards (hardware dependent 
feature). All hardware dependent feature at the moment are not supported on any virtualization platform.    
 MORE INFORMATION: 
 http://www.cisco.com/c/en/us/td/docs/routers/xr12000/software/xr12k_r4-
2/interfaces/configuration/guide/hc42xr12kbook/hc42bifw.html   http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_bfd/configuration/15-mt/irb-15-mt-
book/irb-bi-fwd-det.html   
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2. IP Fast Reroute (FRR) Loop-Free Alternate (LFA)    
QUESTION: 
 An operation engineer noticed that during a link or node failure some routers in the core 
network take a long time to converge due to high CPU utilization. Enhance the IS-IS routing protocol on all devices for AS 10 (RT1-XR, RT2, RT3, RT4, and RT5), so that the backup path can be pre-computed (If there is any).  
  SOLUTION: 
 The IS-IS LFA feature meets this requirement by pre-computing a backup path and storing in 
the CEF table. It is normal that not all prefixes will have a backup path, it depends on the LFA algorithm. To know more about how LFA works, read the reference listed at the end of this 
section.   
 CONFIGURATION:  
In order to enable IP FRR, you just need to enable it under the IGP routing process.  
On RT2, RT3, RT4, and RT5 configure the following:  

 On RT1-XR configure the following: 
 

 The group command was used as an alternative to apply IP FRR under the IS-IS process 
enabling it for all GigabitEthernet interfaces used on the IS-IS process. This minimizes repetitive configuration using a regular expression. More information about how to use the 
group command, see the reference listed at the end of this section.    VALIDATION: 
 
Checking the Cisco IOS XR configuration that used the group command.  
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 Checking the Cisco IOS XR configuration using the inheritance keyword in the show run 
command. 
 

 If you use details, it indicates which configuration section is inherited from the group 
command. 
 

https://t.me/learningnets



 

15 Cisco Expert-Level Training for CCIE Service Provider Workbook - Fast Convergence Lab 01 2017 Cisco System, Inc.

 

 
AS 10 network.  
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It is normal that not all prefixes have protection. It depends on the topology and the algorithm used by IP FRR, for backup path selection.   
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 Do the same verification for all other routers and prefixes. 
  TROUBLESHOOTING: 
 We removed the fast-reroute per-prefix level-2 all command on RT5. Note that RT2 still has 
a backup path to reach the Loopback 0 of  RT5.   

 The fast-reroute per-prefix level-2 all command enables the local router to identify the 
alternative path for prefixes in the local routing table. Note that, on RT5, none of the prefixes have a repair path.  
 

 

 
Note that, RT4 still uses RT5 as one of the repair paths to reach 3.3.3.3.   

  MORE INFORMATION: 
 http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_pi/configuration/xe-3s/iri-xe-3s-
book/iri-ip-lfa-frr.html  
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http://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-
2/routing/configuration/guide/b_routing_cg42crs/b_routing_cg42crs_chapter_011.html#con_1433839  
http://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-2/routing/configuration/guide/b_routing_cg42crs/b_routing_cg42crs_chapter_0100.html#con_1
393933   http://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-
3/system_management/configuration/guide/b_sysman_cg43crs/b_sysman_cg43crs_chapter_010001.html  
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3. Prefix Prioritization 
QUESTION: 
 A design engineer plans to deploy MPLS Layer 2 and Layer 3 VPN services on RT1-XR, RT4, 
and RT5. The BGP next-hop for these services are based on the IPv4 address of the Loopback 0 interface. Configure all routers in AS 10 (RT1-XR, RT2, RT3, RT4, and RT5) to ensure that the IPv4 addresses of the Loopback 0 interfaces of these three routers (RT1-XR, 
RT4, and RT5) are converged first over the rest of the network prefixes.   
 SOLUTION: 
 
The IS-IS Prefix Prioritization feature defines three groups of prioritization while running the short path algorithm. By default, any /32 prefixes are designated as medium priority and all 
other prefixes are designated as low priority. To ensure that the Loopback 0 addresses for RT1-XR, RT4, and RT5 will be the first prefixes to be calculated in the shortest path algorithm
in all routers of the AS 10 network, those prefixes must have a higher priority as compared to the rest of the prefixes advertised on IS-IS.   
 CONFIGURATION: 
 
Only on RT1-XR, RT4, and RT5 we need to create a prefix tag for Loopback 0.  
On RT4 and RT5, the configuration should be:  

 
On RT1-XR, the configuration should be:   

 On other routers, we just enable the SPF algorithm to run high prioritization on the prefixes 
tagged as 100.    On RT2 and RT3, the configuration should be: 
 

 Note that, once you configure some prefixes with higher priority, other prefixes that you did not 
select including /32 prefixes, all become low priority.   
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VALIDATION: 
 
Check that, on RT1-XR, RT4, and RT5 you have two high priority prefixes, found as high priority.  RT2 and RT3 have three high priority prefixes.  

 

 

 

 

 Check the prefixes with high priority on Cisco IOS XR router. 
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You can verify the prefixes on the other routers.  
 TROUBLESHOOTING: 
 We removed the ip route priority high tag 100 command on RT4, to verify the new output 
and compare to the previous one, before removing this command. 
 

 

 So, RT4 will no longer prioritize Loopback 0 of other routers while running the SPF algorithm. 
 Note that, other routers still compute the Loopback 0 interface of RT4 as high priority, because, RT4 still tags the Loopback 0 interface.  
 However, if we remove the isis tag 100 command under the Loopback 0 interface of RT4, 
other routers will not prioritize the 4.4.4.4/32 prefix while running the SPF algorithm.  
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 MORE INFORMATION: 
 
http://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-
2/routing/configuration/guide/b_routing_cg42crs/b_routing_cg42crs_chapter_0100.html#con_1396502   
http://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-2/routing/configuration/guide/b_routing_cg42crs/b_routing_cg42crs_chapter_011.html#task_12
63963   http://www.cisco.com/c/en/us/td/docs/ios/12_0s/feature/guide/fslocrib.html  
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4.  Filtering Prefixes that Should Have a Backup Path  
QUESTION: 
 
Due to memory issues, the design engineer decided to allow pre-computing of backup path 
only for high priority prefixes on RT3.      SOLUTION: 
 
This filter can be specified by using a prefix-list or an access-list.     CONFIGURATION:  
In this example, we used prefix-list on RT3.  

 
 VALIDATION: 
  
Output before the change:  

 Output after the change:  
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TROUBLESHOOTING: 
 If the prefix-list is removed by mistake (no ip prefix-list LOOP command), the protected backup will be pre-calculated in the same way as if the route-map command was not applied in the fast-reroute per-prefix command. 
 

 Now, if the route-map is removed by mistake (no route-map LFA) when there is a route-map reference in the fast-reroute per-prefix command, then none of the backup paths will be 
calculated. This is the same as if the route-map is configured and excludes all prefixes for  
prioritization.  

  MORE INFORMATION: 
 http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_isis/command/irs-cr-book/irs-
a1.html#wp5007922600   http://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-
1/routing/command/reference/b_routing_cr41crs/b_routing_cr41crs_chapter_011.html#wp3105567234  
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5. Share Risk Link Group (SRLG) 
QUESTION: 
 An optical engineer notified the design engineer that some links on the network share a 
common fiber. This characteristic affects the IP FRR implementation. Enable the share risk link group to avoid the backup path to use the same common fiber that it is used by the primary path. 
 

 On RT1-XR, GigabitEthernet 0/0/0/0 and GigabitEthernet 0/0/0/2 share the same 
fiber. 

 On RT4, GigabitEthernet 4 and GigabitEthernet 6 share the same fiber. 
  SOLUTION: 
 The Share Risk Link Group (SRLG) feature is used to notify that GigabitEthernet 0/0/0/0 and 
GigabitEthernet 0/0/0/1 belong to the same group for RT1-XR. Similarly, the SRLG feature should use the same value for GigabitEthernet 2 and GigabitEthernet 3, on RT4. The IS-IS 
fast-reroute default tie-break should be adjusted to make sure that the SRLG disjoint will be the preferred criterion for backup path selection over the lowest metric value. 
  CONFIGURATION: 
 
We can use any value as long as this value is the same for all interfaces that use the same 
fiber, and different values for interfaces that use different fiber connections.   The following is the configuration for Cisco IOS XR CLI that is running on RT1-XR.  

 Index can be any value, as long as the srlg-disjoint index value is lower than lowest-backup-metric value, ensure that the srlg-disjoint will be the preferred criterion for backup 
path selection. 
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The following configuration should be applied on RT4.  

  VALIDATION: 
  Before applying the configuration on RT1-XR. 
 

 

 After applying the configuration on RT1-XR. 
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Before applying the configuration on RT4.  

  

 After applying the configuration on RT4.  
 

  TROUBLESHOOTING: 
 Now, practice the lab changing and removing some parameters in the configuration and see how it impacts the result (one at the time). Also, remove the fast-reroute tiebreak command 
and see what happens. 
 Lastly, change the metric of the backup paths and identify that the higher metric is chosen 
because the lowest metric path uses the same fiber as the primary path.   
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MORE INFORMATION: 
http://www.cisco.com/c/en/us/td/docs/routers/ncs6000/software/segment-routing/configuration/guide/b-segment-routing-cg-ncs6k/b-segment-routing-cg-ncs6k_chapter_01000.pdf  
 http://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-
2/mpls/command/reference/b_mpls_cr42crs/b_mpls_cr42crs_chapter_011.html#wp2881578553   
http://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-2/mpls/configuration/guide/b_mpls_cg42crs/b_mpls_cg42crs_chapter_0100.html#task_CEBB3
334EFF642D6B6FD604CCC6F539E   http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_ospf/configuration/xe-3s/iro-lfa-frr-
xe.html   
http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_isis/configuration/15-s/irs-15-s-book/irs-rmte-lfa-frr.html  
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6. MPLS LDP Session Protection 
QUESTION: 
 Customize the LDP configuration to ensure that when a link between the two LSRs fails, the 
LDP session stays up, consequently the LDP bindings for prefixes do not need to be relearned. Implement this optimization for the LDP session between RT1-XR and RT5.   
 SOLUTION: 
 MPLS LDP session protection uses LDP Targeted Hellos to protect LDP sessions. As long as the LDP peer is reachable through IP, when the direct link between the two peers fails, the 
LDP session still stays up.  
 CONFIGURATION: 
 
The following configuration is to be applied on RT1-XR.  

 The following configuration is to be applied on RT5. 
 

  VALIDATION: 
 
Cisco IOS-XR has a specific show command to verify the MPLS LDP session protection.   
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On RT5 router, you must use the detail keyword to verify the session protection information.
 

 
If we shut down the link between RT5 and RT1-XR, you will notice that the MPLS LDP session stays up.  

  TROUBLESHOOTING: 
 Remove the configuration on RT5 and verify the MPLS LDP session protection on RT1-XR side with the show mpls ldp neighbor sp command. It might give the impression that the LDP 
session protection is activated.  
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 However, if we shut down the interface between RT5 and RT1-XR, this LDP session drops. 
 

 

 
 

 to ensure that LDP session protection is activated and functional.  
 
 MORE INFORMATION: 
 
http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/mp_ldp/configuration/xe-3s/mp-ldp-xe-3s-book/mp-ldp-sessn-prot.pdf  
 http://www.cisco.com/c/en/us/td/docs/ios_xr_sw/iosxr_r3-7/mpls/configuration/guide/gc37ldp.html#wp1148788  
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7. LDP IGP Sync 
QUESTION: 
 An operations engineer identified packet loss when the IS-IS adjacency is just established, the 
router begins forwarding packets using the new adjacency before the LDP label exchange completes between the peers on that link. Optimize the AS 10 network (RT1-XR, RT2, RT3, RT4, and RT5) that provides a means to synchronize LDP and IS-IS to minimize the MPLS 
packet loss.  
 SOLUTION: 
 
The MPLS LDP-IGP synchronization feature: 

 Provides a means to synchronize LDP and IGPs to minimize MPLS packet loss. 
 Prevents MPLS packet loss due to synchronization conflicts.  

 CONFIGURATION: 
 
The following is the configuration for Cisco IOS devices on AS 10 (RT2, RT3, RT4, and RT5).  
 

 
For Cisco IOS XR we have an option to use group. This configuration can be applied on RT1-XR. The following solution uses the group command. This group command enables LDP IGP 
Sync for all IS-IS enabled interfaces using a regular expression.   

  VALIDATION: 
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 MORE INFORMATION: 
http://www.cisco.com/c/en/us/td/docs/ios/12_0s/feature/guide/fsldpsyn.html  
http://www.cisco.com/c/en/us/td/docs/ios_xr_sw/iosxr_r3-7/mpls/configuration/guide/gc37ldp.html#wp1166228  
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8. BGP Advertise External Path 
QUESTION: 
 RT1-XR is set as preferred exit point for  AS 10. However, to improve BGP fast convergence, 
route reflector RT2 and RT3 should receive the information from RT4 as well. Configure AS 10 so that it meets this requirement.   Note: You cannot change any configuration on RT2 and RT3. 
 
 SOLUTION: 
 
Enabling BGP advertise External Path on RT4 forces this router to advertise the external prefixes to the route-reflector even though the best path is an internal path (RT1-XR). 
  CONFIGURATION:  
We just need to configure RT4. This is the configuration to be applied on RT4. 
 

 
 VALIDATION: 
 Before implementing the configuration on RT4. 
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After implementing the configuration on RT4. Note that neighbor 4.4.4.4 is advertising the prefix to the route reflectors. 
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However, router reflectors still advertise only the best path to RT5.  
 MORE INFORMATION: 
 http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_bgp/configuration/xe-3s/irg-xe-3s-book/irg-best-external.html  
 http://www.cisco.com/c/en/us/td/docs/routers/xr12000/software/xr12k_r4-
1/routing/configuration/guide/routing_cg41xr12k_chapter1.html#task_1724299  
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9. BGP Diverse Path using a Shadow Route Reflector 
QUESTION: 
 Configure AS 10 to ensure that IPv4 BGP fast convergence is achieved for both link and node 
failures by leveraging diverse paths.  Note: Configuration of the BGP additional-path feature is not allowed on any route-reflector. 
The multipath feature is not allowed either.   
 SOLUTION: 
 
Path Diversity can be achieved by: 

 BGP Diverse Path: uses a shadow route reflector 
 BGP Add-Path: uses Path-ID, unique per prefix  

To meet the requirement of this scenario we need to use one of the route reflectors as a shadow router. Shadow route reflector means to advertise a second-best path and not the best 
path information.  
 CONFIGURATION:  
We will use RT3 as the shadow route reflector, and this is the configuration to be applied on 
RT3.  

 
 VALIDATION: 
 Check that, RT3 is no longer advertising the best-path, instead it is advertising the 2nd best.   
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Note that, RT5 receives the information regards to the 7.7.7.7 prefix with BGP next-hop as 4.4.4.4   
 Observe the new BGP attributes information: rx pathid and tx pathid. 
 

 
If we would like RT5 to install the backup path to increase the fast convergence in the RIB and FIB, we need to use the BGP additional-paths install feature. Find more information about the BGP additional-paths feature in the next section. 
  MORE INFORMATION: 
 
http://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_bgp/configuration/15-mt/irg-15-mt-book/irg_diverse_path.pdf   
http://www.cisco.com/c/en/us/td/docs/routers/xr12000/software/xr12k_r4-1/routing/configuration/guide/routing_cg41xr12k_chapter1.html#con_1723711  
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10. BGP Additional-Path 
QUESTION: 
 Configure the routers in AS 10 to ensure that IPv4 BGP fast convergence is achieved for both 
link and node failures by leveraging the redundant paths at the Core and Edge of the network. Note: Configuration of BGP diverse-path and multipath features are not allowed.  
  SOLUTION: 
 We need to remove the solution of task 8 and 9 to understand better how BGP additional-path 
works and also to understand the differences between the BGP diverse-path and the BGP additional-path feature. The BGP Additional-Path feature enables the BGP speakers to 
advertise more than one path for the same prefix. This feature also gives an option if you would like to add an alternative path in the RIB to improve the fast convergence by using the install parameter in the additional-paths command.   
  CONFIGURATION:  
The following output is the configuration for the Cisco IOS-XR route-reflector-client, RT1-XR.  

 
The following output is the configuration for the Cisco IOS route-reflector-clients: RT4 and RT5.  

 The following output is the configuration for the route-reflector. The following should be applied 
on RT2.  
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The following output should be applied on RT3.  

  VALIDATION: 
 
Note that, now both router reflectors advertise two paths for 7.7.7.7/32 prefix: One as BGP next-hop 1.1.1.1 and another as BGP next-hop 4.4.4.4   

 See if you understand the information provided by the two new BGP attributes: rx pathid and 
tx pathid. 
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 Note that, the backup path is in the CEF table as well. 
 

  TROUBLESHOOTING: 
  On RT5 we removed the command bgp additional-path install. Now, verify the BGP 
database and compare with the previous output when everything was configured correctly.  

 Note that, flag b in the output above and the backup word information in the 
detail output command displayed below.  
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Note that, in the CEF output you cannot find the backup path with 4.4.4.4 as the BGP next-hop. 
 

 Now, we removed also the bgp additional-path send receive command on RT5. 
 RT5 no longer receives (accepts to be more precise) the information with regards to BGP next-hop 4.4.4.4.  
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 Note that, this is negotiated between peers, so if you check on RT2, you will notice that RT2 
sends the backup path to other peers but not to 5.5.5.5. This is because in the BGP negotiation, RT5 did not send the message for the BGP Additional-path. 
 

 

 Now, we returned all the commands we removed and then we removed only the bgp 
additional-paths select all command on RT5. Just to clarify what is the  final configuration on 
RT5 at this point, it follows the BGP configuration for RT5.  
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 Note that, now we do not have the flag a, neither the all word in the show bgp ipv4 unicast 
7.7.7.7 output command. 
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MORE INFORMATION: 
http://www.cisco.com/c/en/us/td/docs/routers/xr12000/software/xr12k_r4-1/routing/configuration/guide/routing_cg41xr12k_chapter1.html#task_6CA10985EC294186A710FAD19A062605  
 https://www.cisco.com/c/en/us/td/docs/routers/crs/software/crs_r4-
2/routing/configuration/guide/b_routing_cg42crs/b_routing_cg42crs_chapter_01.html#concept_77EE033C2F0C4BDDB8423C25FA71E3F9   
https://www.cisco.com/c/en/us/td/docs/ios-xml/ios/iproute_bgp/configuration/xe-3s/irg-xe-3s-book/irg-additional-paths.html  
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