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2. Lab Objectives

[ | Understand the operation of MBGP and M SDP protocol mechanics
1. MBGP/M SDP contral traffic
2. Determine the state of the network from show commands

B Observe formation and maintenance of peering relaionships

B Observe the source discovery and state creation

Physical Link

MBGP Peer

MSDP Peer ---------

Source

Figure2 - MBGP/M SDP L ogical Diagram
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Figure 2 represents alogicad diagram of the MBGP/M SDP lab. There are number of differences
with the previous labs that are necessary to point out:

=  Thenetwork isnow divided into three Autonomous Systens. Each ASis a separate PIM
domain with its own RP.

= RoutersR1, R2, R3, R5 and R6 are either an eMBGP or iMBGP peer to their physica
neighbors.

= R1, R2, R3and R5 are MSDP peers. Notice that R3 is running MSDP even though it is not
an RP.

=  Therearetwo physica links between R5 and R1. One of these links will be configured asa
unicast only MBGP peer — the other amulticast only MBGP pesr.

3. Pre-configuration Steps
Perform the following configuration stepsin preparation for the exercisesin thislab.

1. Ensuretha dl theinterfaces of your router shown in the topology are configured for
PIM Sparse mode.

The routers should be configured the same as at the art of Lab 4.

Shutdown the Sl interface on R6

Configure the second serid interface between R1 and R5 as shown in Figure 1.
Configure Loopback0 and Loopbackl interfaces on routers R1-R3, R5-R6.
R1:

i nterface LoopbackO
i p address 172.xx.21.1 255.255. 255. 255

o > WD

i nterface Loopbackl
i p address 172. xx.21.2 255.255. 255. 255

R2:

i nterface LoopbackO
i p address 172. xx.22.1 255.255. 255. 255

i nterface Loopbackl
i p address 172. xx.22.2 255. 255. 255. 255
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R3:

i nterface LoopbackO
i p address 172. xx.23.1 255. 255. 255. 255

i nterface Loopbackl
i p address 172. xx.23.2 255. 255. 255. 255

R5:

i nterface LoopbackO
i p address 172. xx.25.1 255. 255. 255. 255

i nterface Loopbackl

i p address 172. xx.25.2 255. 255. 255. 255

R6:

i nterface LoopbackO
i p address 172. xx.26.1 255.255. 255. 255

i nterface Loopbackl
i p address 172. xx. 26.2 255. 255. 255. 255

6. Configure a gatic RP on every router for each Area

R1: ip pimrp-address 172.xx.21.2
R2, R3, R4. ip pimrp-address 172.xx.22.2
R5, R6: i p pimrp-address 172.xx.25.2

Ensure you can successtully ping and RPF check to the RP from your router.

4. MBGP Exercises
Perform the following pre-configuration steps:

1. Configure the eigrp interfaces between ASsto be passve and define some key

datic routes for injection into the BGP RIB's:
R1:

router eigrp g

passi ve-interface Serial 0/0
passive-interface Serial0/1
passive-interface Serial1/0
network 172.xx.0.0

network 192.168.1.0

no aut o- sunmary
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!
ip route 172.xx.21.0 255.255.255.0 NullO

R2:

router eigrp g
passive-interface Seriall/1l
network 172.xx.0.0

no aut o- summary

|

ip route 172.xx.22.0 255.255.255.0 NullO

R3:

router eigrp g

redi stribute static
passive-interface Serial0/0
network 172.xx.0.0

no aut o- summary
|

ip route 0.0.0.0 0.0.0.0 NullO
ip route 172.xx.23.0 255.255.255.0 NullO

R4:

router eigrp g
network 172.xx.0.0
no aut o- sunmary

RS:

router eigrp g
passive-interface Serial 0/0
passive-interface Serial0/1
network 172.xx.0.0

no aut o- summary

R6:

router eigrp g
passive-interface Serial 0/0
network 172.xx.0.0

no aut o- sunmary

Configure mBGP between each of the Areas asfollows:

R1:

router bgp 101

no synchroni zation

network 172.xx.21.0 mask 255.255.255.0 nlri wunicast nulticast
network 192.168.1.0 nlri wunicast multicast

nei ghbor 172.xx.1.2 renmpte-as 301 nlri unicast nulticast

nei ghbor 172.xx.6.2 renote-as 201

nei ghbor 172.xx.11.2 renmpte-as 201 nlri nulticast
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no aut o- sunmary

R2:
router bgp 301

no synchroni zation

network 172.xx.2.0 mask 255.255.255.0 nlri unicast multicast
network 172.xx.3.0 mask 255.255.255.0 nlri unicast multicast
network 172.xx.22.0 mask 255.255.255.0 nlri unicast nulticast
nei ghbor 172.xx.1.1 renote-as 101 nlri wunicast multicast

nei ghbor 172.xx.23.2 renote-as 301 nlri unicast nulticast
nei ghbor 172. xx.23. 2 updat e-source Loopbackl

nei ghbor 172.xx.23.2 next-hop-self

no aut o- sunmary

R3:

router bgp 301

no synchroni zation

network 172.xx.3.0 mask 255.255.255.0 nlri unicast multicast
network 172.xx.5.0 mask 255.255.255.0 nlri unicast nmulticast
network 172.xx.9.0 mask 255.255.255.0 nlri unicast multicast
network 172.xx.23.0 mask 255.255.255.0 nlri unicast nulticast
nei ghbor 172.xx.10.1 renote-as 201 nlri unicast multicast
nei ghbor 172.xx.22.2 renote-as 301 nlri unicast nulticast
nei ghbor 172. xx.22.2 updat e-source Loopbackl

nei ghbor 172.xx.22.2 next-hop-self

no aut o- sunmary

RS5:

router bgp 201

no synchroni zation

network 172.xx.7.0 mask 255.255.255.0 nlri unicast mnulticast
network 172.xx.8.0 mask 255.255.255.0 nlri unicast multicast
nei ghbor 172.xx.6.1 renote-as 101

nei ghbor 172.xx.11.1 renpte-as 101 nlri nulticast

nei ghbor 172.xx.26.2 renote-as 201 nlri unicast multicast
nei ghbor 172. xx. 26. 2 updat e- source Loopbackl

nei ghbor 172. xx.26. 2 next - hop-self

no aut o- summary

R6:

router bgp 201

no synchroni zation

network 172.xx.7.0 mask 255.255.255.0 nlri unicast nulticast
network 172.xx.8.0 mask 255.255.255.0 nlri unicast multicast
nei ghbor 172.xx.10.2 renpte-as 301 nlri unicast nulticast
nei ghbor 172.xx.25.2 renpte-as 201 nlri unicast nulticast
nei ghbor 172. xx. 25. 2 updat e-source Loopbackl

nei ghbor 172. xx.25.2 next-hop-self

no aut o- summary
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41 MBGP Peers

Usethe “show ip bgp summary”, “show ip mbgp summary” and “show ip bgp neighbors”
command to answer the following question:

Questions::
1) Aredl of the peering sessons dl up?

2) Arethe outputs of the “show ip bgp summary” and “show ip mbgp summary”
commands the same. If not, why?

3) What type of NLRI exchange has been negotiated between the peers; unicast, multicast or
both?

R1. (R2): R2: (R1): R3: (R2):
(R5): (R3): (R6):
R5: (R1): R6: (R1):
(R6): (R5):

4.2 MBGP Unicast NLRI Exchange

Examine the output of “show ip bgp”, “ show ip bgp <network-address>" commandsto
answer the following questions:

Questions:

1) Which MBGP peer advertised the best unicast path to network 172.xx.21.0/24 to your
router?

R1: R2: R3:

R5: R6:

2) What isthe next hop address to network 172.xx.21.0/24 of this path?
R1: R2: R3:

R5: R6:
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3) Wha isthe AS-path to 172.xx.21.0/24 from your router?

R1: R2: R3:

R5: R6:

4.3 MBGP Multicast NLRI Exchange

Examine the output of “show ip mbgp” , “ show ip mbgp <network-address>" commandsto
answer the following questions:

Questions::

4) Which MBGP peer advertised the best multicast RPF path back to network
172.xx.21.0/24 to your router?

R1: R2: R3:

R5: R6:

5) What isthe next hop address to network 172.xx.21.0/24 of this path?

R1: R2: R3:
RS5: R6:

6) What isthe AS-path to 172.xx.21.0/24 from your router?
R1: R2: R3:
RS5: R6:

5. MSDP Exercises
Perform the following pre-configuration steps.

1. Configure MSDP peers between R1, R2 and R5 as follows:
R1:

ip
ip
ip
ip

pi mrp-address 172.xx.21.1

msdp peer 172.xx.22.2 connect-source Loopbackl renote-as 301
msdp peer 172.xx.25.2 connect-source Loopbackl renote-as 201
msdp cache-sa-state

1/28/2002 8

Lab6.doc



Lab 6: MBGP/MSDP

R2:

ip medp peer 172.xx.21.2 connect-source Loopbackl renpte-
ip medp peer 172.xx.23.1 connect-source LoopbackO renote-
ip medp cache-sa-state

R3:

ip medp peer 172.xx.22.1 connect-source LoopbackO renote-
ip medp peer 172.xx.25.2 connect-source Loopbackl renpte-
ip medp cache-sa-state

RS5:

ip medp peer 172.xx.21.2 connect-source Loopbackl renote-
ip medp peer 172.xx.23.2 connect-source Loopbackl renote-
ip medp cache-sa-state

5.1 MSDP Peer Connections

Examine the output of “show ip msdp summary”, “show ip msdp peer” , “ show ip route”
and “show ip bgp” commands on R1, R2 and R5 and answer the following question:

Questions:

1

2)

3)

4)

Wheat is the connection status of each peer sesson?

as
as

as
as

as
as

R1. (R2): R2: (R1): R5: (R1):
(R5): (R5): (R2):

What is the “Connection Source” of each peer sesson?

R1. (R2): R2: (R1): R5: (R1):
(R5): (R5): (R2):

101
201

101
201

101
301

Why isthe gtatus of the peering sessonson R5 “Listen” and not “ Connect” or “Down” as

they are on R1 and R2?

Why are the peering sessons to R5 not coming up?

Add the following commands to R5 and recheck the connections with the “show ip msdp
summary” command:
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!
ip route 172.xx.25.0 255.255.255.0 NullO
|

router bgp 201
network 172.xx.25.0 mask 255.255.255.0 nlri unicast nulticast

5) Areadl MSDP sessons up now?

5.2 MSDP SA RPF Checking

1. Youringructor will activate the multicast Source o that it begins sending traffic to group
(*,224.1.1.1).

2. Usethe* show ip msdp peer <address> advertised-SAs’ command to answer the
following questions:

Questions:
1) What sources are being advertised to the router’ s MSDP peers.

R1: (172.xx.22.2- R2):
(172.xx.25.2 - R5):

R2: (172.xx.21.2—-R1):
(172.xx.23.1 - R3):

R3: (172.xx.22.1 -R2):
(172.xx.25.2 — R5):

R5: (172.xx.21.2—-R1):
(172.xx.23.2 - R3):

2) Why aren’t there any sources being advertised by R1 or R2?

Now use the “show ip msdp sa-cache” on routers R1, R2, R3 and R5 to list the contents of
the router’s SA cache.

3) Doesthe source appear in the router’s SA cache?

R1: R2: R3: R5:
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Enable “debug ip msdp detail” on routers R1, R2, R3 and R5. Observe the debug output for
afew minutes.

4) From which MSDP peersis each router receiving a copy of the SA message and which
messages are passing the SA RPF check?

Revd [Y/N] RPF Check[Pass/Fail]
R1. (172.xx.22.2 - R2):
(172.xx.25.2 - R5):

R2: (172.xx.21.2—-R1):
(172.xx.23.1 - R3):

R3: (172.xx.22.1-R2):
(172.xx.25.2 — R5):

R5: (172.xx.21.2—-R1):
(172.xx.23.2 - R3):

5) Why aren’'t any SA messages passing the RPF check on router R27?

Correct the configuration of R2 and R3 using the following configuration changes:

R2:
no ip medp peer 172.xx.23.1 connect-source LoopbackO renpte-as 201
ip medp peer 172.xXx.23.2 connect-source Loopbackl renote-as 201

R3:
no ip medp peer 172.xx.22.1 connect-source LoopbackO renpte-as 101
ip medp peer 172.xx.22.2 connect-source Loopbackl renpte-as 101

Observe the debug msdp messages on router R2 to verify that the SA messages arriving from
R3 are passing the RPF check. Use the “show ip msdp sa-cache” command to verify that
R2's SA cache now contains an entry for the source.

5.3 State with Receiver 1 —no source

1. Insuretha your routers are configured as shown in Figure-1 with and that no multicast
sources or receivers are active. (Note: Y ou may ignore the 224.0.1.40 group. Thisisthe
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“RP-Announce’ group and is automaticaly joined by the routersin order to receive Auto-
RP information.)

2. Add thefollowing configuration command to router R2:

router bgp 301
nei ghbor 172.xx.1.1 wei ght 400

3. Clear the bgp peer connections on router R2 using the“ clear ip bgp *” command. (Use
the“ show ip bgp” and “ show ip mbgp” commandsto verify that the weight is now 400
on al updates received from 172.xx.1.1.

4. Usng the “show ip msdp sa-cache” command, make sure that the SA cachesin routers
R1, R5 and R6 are clear.

5. Using the“show ip mroute summary” command, verify that no ip multicast Sate exigs for
multicast group 224. 1. 1. 1. Inform your instructor when you are ready to proceed!

6. Your ingructor will activate multicast Receiver 1 shown in the configuration diagram so that
it“joins’ the224. 1. 1. 1 group.

On each of the routers, examine the multicast state for group 224. 1. 1. 1 udngthe” show ip
mroute 224.1.1.1" command and answer the following questions.

Questions:

1) What isthe current status of the Flags associated with the (*,G) and (S,G) entries for group
224.1.1.1 7?

R1: (*, G): R2: (*, G): R3: (*, G):
(S, G): (S6): (S6):
R4: (*, G): R5: (*, G): R6: (*, G):
(S G): S G): (S,G):

2) Why isthere no state on router R1?

5.4 State with Receiver and Source

5.4.1 State with Receiver 1 and Source — Shared Tree
1) Make sure that the following command is configured on dl routers in the network:

ip pim spt-threshold infinity
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2) Your ingructor will activate the multicast Source so thet it begins sending traffic to group
(*,224.1.1.1).

3) On each of the routers, examine the multicast sate for group 224. 1. 1. 1 udng the” show
ip mroute 224.1.1.1” command and answer the following questions.

Questions:

1) What isthe current status of the Flags associated with the (*,G) and (S,G) entries for group
224.1.1.1 ?

R1: (*, G): R2: (*, G): R3: (*, G):
(S, G): (S6): (S6):
R4: (*, G): R5: (*, G): R6: (*, G):
(S, G): (S, G): (S6):

2) Examinethe output of “show ip mdsp sacache’ on each of the MSDP peers. Which RP is
associated with the source entry?

5.4.2 State with Receiver 1 and Source — Source Tree

1. Your indructor will stop the multicast Source and wait a brief time for the network to
dabilize.

2. Make sure that the following command is configured on dl routers in the network:

ip pim spt-threshold O

3. Your ingructor will activate the multicast Source o thet it begins sending traffic to group
(*,224.1.1.1).

4. On each of the routers, examine the multicast state for group 224. 1. 1. 1 udng the” show
ip mroute 224.1.1.1” command and answer the following questions.

Questions:

1) What isthe current status of the Flags associated with the (*,G) and (S,G) entries for group
224.1.1.1 7
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R1. (*, G): R2: (*, G): R3: (*, G):
(S, G): (S6): (S6):
R4. (*, G): R5: (*, G): R6: (*, G):
(S, G): (S, G): (S6):

2) Examinethe output of “show ip mdsp sa-cache’ on each of the MSDP peers. Which RP
is associated with the source entry?

5.5 Timing out of state
1) Your ingructor will stop the multicast Source from sending packets to group 224.1.1.1.

2) Usethe* show ip mroute 224.1.1.1" command to answer the following questions.

Questions::
1) Aredl theroutesin prune state?

2) How long doesit take for dl the routes to disgppear from AS 20g?

3) Why does gate remain in AS 30g?

5.6 State with Receiver 2 and source
1. Youringructor will activate multicast Receiver 2 shown in the configuration diagram so that
it“joins’ the224. 1. 1. 1 group.

2. Your ingtructor will activate the multicast Source so that it begins sending traffic to group
(*,224.1.1.1).

3. On each of the routers, examine the multicast state for group 224. 1. 1. 1 usng the” show
ip mroute 224.1.1.1" command and answer the following questions.
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Questions::
1) What isthe current status of the Flags associated with the (*,G) and (S,G) entries for group
224.1.1.1 7?
R1: (*, G): R2: (*, G): R3: (*, G):
(S G): (SG): (SG):
R4: (*, G): R5: (*, G): R6: (*, G):
(S G): (S G): (S6):

5.7 State changes with Link Failure
1. Shut the serid interface between R6 and R3

2. Your ingructor will activate the multicast Source o that it begins sending traffic to group
(*,224.1.1.1).

3. On each of the routers, examine the multicast state for group 224. 1. 1. 1 usng the” show
ip mroute 224.1.1.1” command and answer the following questions.

Questions:

2) What isthe current status of the Flags associated with the (*,G) and (S,G) entries for group
224.1.1.1 7?

R1: (*, G): R2: (*, G): R3: (*, G):
(S G): (S6): (S6):
R4: (*, G): R5: (*, G): R6: (*, G):
(S G): (S G): (S6):
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