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RP/0/RP0O/CPUO
RP/0/RP0O/CPUO
RP/0/RP0O/CPUO

RP/0/RPO/CPUO:
:Routerl (config-if)# tunnel source 192.168.1.1
:Routerl (config-if)# tunnel destination 192.168.2.1
:Routerl (config-if) # exit

:Routerl (config) # interface Loopback 0

RP/0/RP0O/CPUO
RP/0/RP0O/CPUO
RP/0/RP0O/CPUO
RP/0/RP0O/CPUO

:Routerl# configure
:Routerl (config) #
:Routerl (config-if) # tunnel mode gre ipv4

interface tunnel-ip 30

Router (config-if)# ipv4 address 10.1.1.1 255.255.255.0

(

(

(
RP/0/RP0O/CPUO:Routerl (config-if)# ipv4 address 1.1.1.1
RP/0/RP0/CPUO:Routerl (config-if) # exit
RP/0/RP0/CPUO:Routerl (confiqg)# router ospf 1
RP/0/RP0/CPUO:Routerl (config-ospf) # router-id 192.168.4.1
RP/0/RP0/CPUO:Routerl (config-ospf) # area 0
RP/0/RP0/CPUO:Routerl (config-ospf-ar)# interface tunnel-ip 30
RP/0/RP0/CPUO:Routerl (config-ospf-ar)# interface Loopback 0
RP/0/RP0/CPUO:Routerl (config-ospf-ar)# commit
RP/0/RP0/CPUO:Router2# configure
RP/0/RPO/CPUO:Router2 (config)# interface tunnel-ip 30
RP/0/RP0/CPUO:Router2 (config-if)# tunnel mode gre ipvi4
RP/0/RP0/CPUO:Router2 (config-if)# ipv4 address 10.1.1.2 255.255.255.0
RP/0/RP0O/CPUO:Router2 (config-if)# tunnel source 192.168.2.1
RP/0/RP0O/CPUO:Router2 (config-if)# tunnel destination 192.168.1.1

RP/0/RP0O/CPUO
RP/0/RP0O/CPUO
RP/0/RP0O/CPUO
RP/0/RP0O/CPUO

RP/0/RP0O/CPUO
RP/0/RP0O/CPUO
RP/0/RP0O/CPUO
RP/0/RP0O/CPUO

(

(

(

(
:Router2 (config-if) # exit
:Router? (config)# interface Loopback 0
:Router? (config-if)# ipv4 address 2.2.2.2
:Router? (config)# router ospf 1
RP/0/RP0O/CPUO: (

(

(

(

(

Router2 (config-ospf) # router-id 192.168.3.1

:Router? (config-ospf)# area 0

:Router2 (config-ospf-ar)# interface tunnel-ip 30
:Router2 (config-ospf-ar)# interface Loopback 0
:Router2 (config-if) # commit
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= |Frame
_‘;‘J EthernetIl
1 Preamble (hex) fb555555555555d5
= Destination MAC 62:19:88:64:E2:68
Source MAC 00:10:94:00:00:02
i EtherType (hex) <auto> Internet IP
;. IPv4 Header
i = Version (int) <auto> 4
Header length (int) <auto> 5
: ToS/DiffSery tos (0x00)
Total length (int) <auto> calculated
> Identification (int) 0
b. Control Flags
: Reserved (bit) 0
- DF Bit (bit) 0
| % MF Bit (bit) 0
Fragment Offset (int) 0
= Time to live {int) 255
Protocol (int) <auto=IP
= Checksum (int) <auto> 33492
Source 192 200 200.XX
\.. Destination 127.0.0.1
Header Options
_ i i Gateway 192.0.2.10
= IPv4 Header
> Version {int) <auto> 4
Header length (int) <auto> 5
ToS/DiffServ tos (0x00)
Total length (int) <auto> calculated
’ Identification (int) 0
F—] Control Flags
E = Reserved (bit) 0
®RE
IP-in-IP b > RV OG@EBEFZ 7 > DT TR ZIRET B2, ROBRER] 2 — & 1Tl
ALET,
RP/0/RP0/cpu 0: router (config)# interface tunnel-ip 10
RP/0/RP0/cpu 0: router (config-if)# tunnel mode ipv4 decap
RP/0/RP0/cpu 0: router (config-if)# tunnel source loopback 0
RP/0/RP0O/cpu 0: router (config-if)# tunnel destination 10.10.1.2/32
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« tunnel mode ipv4 decap : IP-in-IP 7 7B /W LR Z A 2N L E T,
s tunnel source : L —# A X —7 = A AIZBH L T, IP-in-IP 7 7B AR K o R LDk
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o tunnel destination : L —% A X —7 = A AIZ L T, IP-in-IP I 7B ALRER o RV
DIHET FLAZFELET,
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RP/0/RPO/cpu 0: router# show running-config interface tunnel-ip 10

interface tunnel-ip 10

tunnel mode ipv4 decap

tunnel source Loopback 0

tunnel destination 10.10.1.2/32
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/* GRE Single-Pass */
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Router# configure
Router (config) # interface tunnel-ip30016

Router (config-if)# ipv4 address 216.1.1.1 255.255.255.0
Router (config-if) # ipv6é address 216:1:1::1/64

Router (config-if) # ipvé enable

Router (config-if) # tunnel mode gre ipv4 encap

Router (config-if) # tunnel source Loopback22

Router (config-if) # tunnel destination 170.170.170.22
Router (config-if) #
Router (config-if) #

commit
exit

/* GRE Entropy (ECMP/UCMP) */
ECMP (ISIS)

Router# configure

Router (config) # router isis core

Router (confiqg) # apply-group ISIS-INTERFACE

Router (config-isis) # is-type level-2-only

Router (config-isis)# net 49.1111.0000.0000.002.00

Router (config-isis) # nsr

Router (config-isis)# log adjacency changes

Router (config-isis) # address-family ipv4 unicast

Router (config-isis-af) # metric-style wide metric 2

Router (config-isis-af
(
(
(

)

)# mpls traffic-eng level-2-only
Router (config-isis-af)

)

)

#
# mpls traffic-eng router-id LoopbackO
# maximum-paths 5

# commit

Router (config-isis-af

Router (config-isis-af
|

/* UCMP (ISIS) */

Router# configure
Router (config) # router isis core
Router (config) # apply-group ISIS-INTERFACE
Router (config-isis) # is-type level-2-only
Router (config-isis)# net 49.1111.0000.0000.002.00
Router (config-isis)# nsr
Router (config-isis)# log adjacency changes
Router (config-isis) # address-family ipv4 unicast
Router (config-isis-af) # metric-style wide ucmp metric 2
Router (config-isis-af)# mpls traffic-eng level-2-only
Router (config-isis-af)# mpls traffic-eng router-id Loopback0
Router (config-isis-af) # maximum-paths 5
Router (config-isis-af)# redistribute connected
Router (config-isis-af)# commit
(

Router (config-isis-af)# exit
I

Router# configure

Router (config) # interface Bundle-Ether3
Router (config-if) # apply-group ISIS-INTERFACE
Router (config-if) # address-family ipv4 unicast
Router (config-af
(
(

)

) # metric 20
Router (config-af) # commit
Router (config-af) # exit

Router# configure

Router (config) # interface Bundle-Etherlll
Router (config-if) # apply-group ISIS-INTERFACE
Router (config-if) # address-family ipv4 unicast
Router (config-af) # metric 15
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Router (config-af)# commit

Router (config-af) # exit
I

/* ECMP (OSPF) */

Router# configure

Router (config) # router ospf 3

Router (config-ospf) # nsr

Router (config-ospf) # maximum paths 5

Router (config-ospf) # address-family ipv4 unicast
Router (config-ospf-af)# area 0

Router (config-ospf-af-ar)# interface Bundle-Ether3
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Ether4
Router (config-ospf-af-ar-if)# exit

|

Router (config-ospf-af-ar)# interface Bundle-Etherlll
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Etherll2
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Loopback23
Router (config-ospf-af-ar-if)# exit

|

Router (config-ospf-af-ar)# interface HundredGigE 0/9/0/0
Router (config-ospf-af-ar-if)# commit

Router (config-ospf-af-ar-if)# exit

/* UCMP (OSPF) */

Router# configure

Router (config) # router ospf 3

Router (config-ospf) # nsr

Router (config-ospf) # maximum paths 5

Router (config-ospf) # ucmp

Router (config-ospf) # address-family ipv4 unicast

Router (config-ospf-af)# area 0

Router (config-ospf-af-ar)# interface Bundle-Ether3 cost 2
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Ether4
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface Bundle-Etherlll
Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar) # interface Bundle-Etherll2 cost 2
Router (config-ospf-af-ar-if)# exit

|

Router (config-ospf-af-ar)# interface Loopback23

Router (config-ospf-af-ar-if) # exit

|

Router (config-ospf-af-ar)# interface HundredGigE 0/9/0/0
Router (config-ospf-af-ar-if)# commit

Router (config-ospf-af-ar-if) # exit

/* ECMP (BGP) */
Router# configure
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Router (config) # router bgp 800
Router (config-bgp) # bgp bestpath as-path multipath-relax
Router (config-bgp) # address-family ipv4 unicast
Router (config-bgp-af) # network 170.170.170.3/32
Router (config-bgp-af) # network 170.170.170.10/32
Router (config-bgp-af) # network 170.170.170.11/32
Router (config-bgp-af) # network 170.170.172.3/32
Router (config-bgp-af) # network 180.180.180.9/32
( network 180.180.180.20/32
( # network 180.180.180.21/32
( # network 180.180.180.24/32
( # network 180.180.180.25/32
( # commit

Router (config-bgp-af) #
Router (config-bgp-af)
Router (config-bgp-af)
Router (config-bgp-af)
Router (config-bgp-af)
|

Router# configure
Router (config) # router bgp 800

Router (config-bgp) # neighbor 4.1.1.2

Router (config-bgp-nbr) # remote-as 300

Router (config-bgp-nbr) # address-family ipv4 unicast

a2z [

Router (config-bgp-nbr-af) #
Router (config-bgp-nbr-af) #

address-family ipv4 unicast
route-policy pass-all in
route-policy pass-all out

(
(
(
Router (config-bgp-nbr-af) #
(
(
(

Router (config-bgp-nbr-af) # commit

/* UCMP (BGP) */

Router# configure

Router (config) # router bgp 800

Router (config-bgp) # bgp bestpath as-path multipath-relax
Router (config-bgp) # address-family ipv4 unicast

Router (config-bgp-af) # maximum-paths ebgp 5

(

(

(
Router (config-bgp-af) # network 180.180.180.9/32
Router (config-bgp-af) # network 180.180.180.20/32
Router (config-bgp-af) # network 180.180.180.21/32
Router (config-bgp-af) # network 180.180.180.24/32
Router (config-bgp-af) # network 180.180.180.25/32
Router (config-bgp-af) # commit

|

Router# configure

Router (config) # router bgp 800

Router (config-bgp) # neighbor 7.1.5.2

Router (config-bgp-nbr) # remote-as 4000

Router (config-bgp-nbr) # address-family ipv4 unicast

Router (config-bgp-nbr-af) #

Router (config-bgp-nbr-af) #
Router (config-bgp-nbr-af) #

address-family ipv4 unicast
route-policy TRANSITO_IN in
route-policy pass-all out
next-hop-self

(
(
(
(
Router (config-bgp-nbr-af) #
(
(
(

Router (config-bgp-nbr-af)# commit

|

Router# configure

Router (config) # router bgp 800

Router (config-bgp) # 4.1.111.2

Router (config-bgp-nbr) # remote-as 4000

Router (config-bgp-nbr) # address-family ipv4 unicast

Router (config-bgp-nbr-af) #
Router (config-bgp-nbr-af) #
Router (config-bgp-nbr-af) #

Router (config-bgp-nbr-af) #
I

(
(
(
Router (config-bgp-nbr-af) #
(
(
(
(

address-family ipv4 unicast
route-policy TRANSITO_ IN in
route-policy pass-all out
next-hop-self

commit
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/* Configure roupte policy */

Router# configure

Router (config) # route-policy TRANSITO_IN

Router (config-rpl)# if destination in (170.170.170.24/32) then
Router (config-rpl-if)# set extcommunity bandwidth (2906:1250000)
Router (config-rpl-if) # else

Router (config-rpl-else) # pass

Router (config-rpl-else) # endif

(

Router (config-rpl) # end-policy
|

Router# configure

Router (config) # route-policy TRANSIT1 IN

Router (config-rpl) # if destination in (170.170.170.24/32) then
Router (config-rpl-if) # set extcommunity bandwidth (2906:37500000
Router (config-rpl-if) # else

Router (config-rpl-else) # pass

Router (config-rpl-else) # endif

Router (config-rpl) # end-policy

EfFarIq4F¥alL—L3y

/* GRE Single-Pass configuration */

interface tunnel-ip30016

ipv4 address 216.1.1.1 255.255.255.0
ipv6 address 216:1:1::1/64

ipvé enable

tunnel mode gre ipv4 encap

tunnel source Loopback22

tunnel destination 170.170.170.22
|

/* GRE Entropy (ECMP/UCMP) */

ECMP (ISIS)

router isis core

apply-group ISIS-INTERFACE
is-type level-2-only

net 49.1111.0000.0000.002.00
nsr

log adjacency changes
address-family ipv4 unicast
metric-style wide

metric 2

mpls traffic-eng level-2-only
mpls traffic-eng router-id Loopback0

maximum-paths 5
|

/* UCMP (ISIS) */

router isis core

apply-group ISIS-INTERFACE
is-type level-2-only

net 49.1111.0000.0000.002.00
nsr

log adjacency changes
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address-family ipv4 unicast
metric-style wide

ucmp

metric 2

mpls traffic-eng level-2-only
mpls traffic-eng router-id Loopback0
maximum-paths 5

redistribute connected

|

interface Bundle-Ether3
apply-group ISIS-INTERFACE
address-family ipv4 unicast

metric 20
|

interface Bundle-Etherlll
apply-group ISIS-INTERFACE
address-family ipv4 unicast

metric 15
|

/* ECMP (OSPF) */

router ospf 3

nsr

maximum paths 5
address-family ipv4 unicast
area 0

interface Bundle-Ether3

|

interface Bundle-Ether4

|

interface Bundle-Etherlll

|

interface Bundle-Etherll2

|

interface Loopback23

|

interface hundredGigE0/9/0/0
|

|

|

/* UCMP (OSPF) */

router ospf 3

nsr

maximum paths 5

ucmp

address-family ipv4 unicast
area 0

interface Bundle-Ether3
cost 2

|

interface Bundle-Ether4

|

interface Bundle-Etherlll
|

interface Bundle-Etherll2
cost 2

|

interface Loopback23
|

N

i

avrqxar—vay |
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interface hundredGigE0/9/0/0
|
|
|

/* ECMP (BGP) */

router bgp 800

bgp bestpath as-path multipath-relax
address-family ipv4 unicast
maximum-paths ebgp 5
network 170.170.170.3/32
network 170.170.170.10/32
network 170.170.170.11/32
network 170.170.172.3/32
network 180.180.180.9/32
network 180.180.180.20/32
network 180.180.180.21/32
network 180.180.180.24/32
network 180.180.180.25/32

|

neighbor 4.1.1.2

remote-as 300
address-family ipv4 unicast
route-policy PASS-ALL in
route-policy PASS-ALL out
next-hop-self

|

I
/* UCMP (BGP) */

router bgp 800

bgp bestpath as-path multipath-relax
address-family ipv4 unicast
maximum-paths ebgp 5

network 180.180.180.9/32

network 180.180.180.20/32

network 180.180.180.21/32

network 180.180.180.24/32

network 180.180.180.25/32
I

neighbor 7.1.5.2

remote-as 4000
address-family ipv4 unicast
route-policy TRANSITO_ IN in
route-policy PASS-ALL out
next-hop-self

|

!

neighbor 4.1.111.2
remote-as 4000
address-family ipv4 unicast
route-policy TRANSIT1 IN in
route-policy PASS-ALL out
next-hop-self

|

|
/* Configure roupte policy */

route-policy TRANSITO_ IN
if destination in (170.170.170.24/32) then

. GRE ~ > RILDERTE
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set extcommunity bandwidth (2906:1250000)
else

pass

endif

end-policy

|

route-policy TRANSIT1 IN

if destination in (170.170.170.24/32) then
set extcommunity bandwidth (2906:37500000)
else

pass

endif

end-policy

|

RV B— KD GRE I 2 MEBREDNT /o TNDZ L 2R LET,

Router# show interfaces tunnel-ip 100

Sun Jul 10 15:49:04.812 VN TIME

tunnel-ipl00 is up, line protocol is up
Interface state transitions: 2
Hardware is Tunnel
Internet address is Unknown
MTU 1500 bytes, BW 100 Kbit (Max: 100 Kbit)

reliability 255/255, txload 0/255, rxload 0/255

Encapsulation TUNNEL GRE, loopback not set,
Tunnel TOS 0

Tunnel mode GRE IPV4,

Keepalive is enabled, interval 10 seconds, maximum retry 3

Tunnel source 172.16.16.1 (GigabitEthernetO_0_0_0), destination 172.16.16.2

Tunnel TTL 100

Last input 2d03h, output 2d04h

Last clearing of "show interface" counters never
5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec

689 packets input, 26212 bytes, 0 total input drops

0 drops for unrecognized upper-level protocol

Received 0 broadcast packets, 0 multicast packets

3 packets output, 192 bytes, 0 total output drops

GRe o LnEE |
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Output O broadcast packets, 0 multicast packets

kRN E— RO GRE B 7wk & I TR IAURER DA T e > TV D Z L B LT,

Router# sh interfaces tunnel-ip 5 accounting
Wed May 16 01:50:57.258 UTC
tunnel-ipb

Protocol Pkts In Chars In Pkts Out Chars Out
IPV4 UNICAST 489 55746 0 0
IPV6_UNICAST 489 55746 0 0
MPLS 587 69266 0 0

X7y N OFEER DS Recycle VoQ: 48 THRATEI NN L 2R L £7,
Router# show tunnel ip ea summary location 0/RP0/CPUO
Number of tunnel updates to retry: 0O

Number of tunnel updates retried: 0
Number of tunnel retries failed: 0

Platform:
Recycle VoQ: 48
ReceivedBytes ReceivedPackets ReceivedKbps
DroppedBytes DroppedPackets DroppedKbps
NPU 0:0 0 0 0
0 0 0
1 0 0 0
0 0 0
2 0 0 0
0 0 0
3 0 0 0
0 0 0
NPU 1:0 0 0 0
0 0 0
1 0 0 0
0 0 0
2 0 0 0
0 0 0
3 0 0 0
0 0 0
NPU 2:0 0 0 0
0 0 0
1 0 0 0
0 0 0
2 0 0 0
0 0 0
3 0 0 0
0 0 0

k> RV E— RO GRE # 7 EMALBENI /2> TND I L Z iR L ET,
Router# show interfaces tunnel-ip * brief

Thu Sep 7 00:04:39.125 PDT
Intf Intf LineP Encap MTU BW

Name State State Type (byte) (Kbps)
£i30001 down down TUNNEL IP 1500 100
£i30002 wup up TUNNEL IP 1500 100

RIBD byl 2 RiRA Vv h b— M aflEB L E7,

. GRE ~ > RILDERTE



| GRE FrFiLDEE

Router# show route 10.1.1.1

Routing entry for 10.0.0.0/8

Known via "static", distance 1, metric 0 (connected)
Installed Oct 2 15:50:56.755 for 00:39:24

Routing Descriptor Blocks

directly connected, via tunnel-ipl09

Route metric is 0, Wt is 1

No advertising protos.

kL E— RO GRE I 7 E /MR ENT > TND Z & &R LET,
Router# show tunnel ip ea database tunnel-ip 109 location 0/RP0/CPUO

————— node0 0 CPUQ -----

tunnel ifhandle 0x80022cc

tunnel source 161.115.1.2

tunnel destination 162.1.1.1/32
tunnel transport vrf table id 0xe0000000
tunnel mode gre ipv4, encap

tunnel bandwidth 100 kbps

tunnel platform id 0x0

tunnel flags 0x40003400
IntfStateUp

BcStateUp

Ipv4Caps

Encap

tunnel mtu 1500

tunnel tos 0

tunnel ttl 255

tunnel adjacency flags 0Ox1

tunnel o/p interface handle 0x0
tunnel key 0x0, entropy length 0 (mask Oxffffffff)
tunnel QT next 0x0

tunnel platform data (nil)
Platform:

Handle: (nil)

Decap ID: 0

Decap RIF: 0

Decap Recycle Encap ID: 0x00000000
Encap RIF: O

Encap Recycle Encap ID: 0x00000000
Encap IPv4 Encap ID: 0x4001381b
Encap IPv6 Encap ID: 0x00000000
Encap MPLS Encap ID: 0x00000000
DecFEC DecRcyLIF DecStatsId EncRcyLIF

QoS T=TNANELLETEHEINTWAEZ L2l LET,

Router# show controllers npu stats voq base 48 instance all location
0/RP0/CPUO
Asic Instance = 0
VOQ Base = 48
ReceivedPkts ReceivedBytes DroppedPkts DroppedBytes

Asic Instance =1
VOQ Base = 48
ReceivedPkts ReceivedBytes DroppedPkts DroppedBytes

GRE ForLnEE I}
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COoSsl = 0 0 0 0

C0Ss2 = 0 0 0 0

COS3 = 0 0 0 0

Asic Instance = 2

VOQ Base = 48

ReceivedPkts ReceivedBytes DroppedPkts DroppedBytes

COS0 = 0 0 0 0

Cosl = 0 0 0 0

C0Ss2 = 0 0 0 0

COS3 = 0 0 0 0
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