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FEC Label In Label Out |Interface Out
@ 17633 35241|c

|FEC |Labcl|n Label Out  [Interface Out T
@ = push 17633 |2 FEC [iabelin __|iabel out [interface Out | FEC Labelin __|label Qut |interface Out |
= push 41251 e @ 35241|’ 21515|c | @ \ 21515].:}0.: |b

N
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Ingress LSR
(LER)

LDP (Label Distribution Protocol) is a protocol
in charge of mapping labels between LSRs.
The downstream LSR process then send the
label has to be used for a given FEC.
Two different way are shown on the bottom

of this dlagram.

Egress LSR 203.0. 113.0/24
(LER)

& '®& '@

LSP (Label Switched Path) is path a given packet will follow.
We write it with label used on the path.

e Here: LSP : <5316; 7516>

FFC labelin__ [label Out _[interface Out ~ LabelIn __|Label Out _|[Interface Out \
- [push 74315 [a / 41251 93121|d i
14315 93141[d Egress SR\
(LER) ‘*l
ﬁ.ie&ﬁ FrC labelIn_ [label Out_[interface Out | A FEC (Forwarding Equivalent Class) define a given
Ingress LSR o 93141[pop [d i set that several IP packets share (f.e.: @destIP),
s(LER) LER (or Edge-LSR) LSR Packets addressed to : they are processed (switched) the same way.
N If they come from the same Ingress LSR, they thus
(La: eldEdg; poater) (I.zbe'l S}\:{ltcl:z:outer) 192.0.2.0/24 follow the same LSP in the MPLS network.
order Router witching Router

Labels are stackable ... Downstream on demand Unsolicited Downstream

P I
1 Label Request FECA 2 Labal RequestFEC A ! Ethemet Label Cos } T MPLS over Ethernet
! 20 35 | s
Datalink | MPLS (shim label) ckabls
] Labsl Mapping Label Mapping VPI val PT HEC ta (+AAL) |
| tabels | Lobaz | ; X \ FEC Axye | | MPLS over ATM
e \ 7 Labal Mapping 3 FEC Aiuvw 12 16 F ’
Only when used over Ethernet/PPP FEC A & FECAdyz |3 2 1
MPLS [using VC & VP flelds)
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*MTU (Maximum Transmit Unit) is
maximum amount packet data can be
transmit over interface after header
layer 3

‘L2MTU (Layer 2 MTU) is maximum
amount frame can be transmit over

_ interface after header layer 2

L2MTU

FULL FRAME

*Full Frame is amount of all frame with
Ethernet Header




L2MTU
Layer 2

Maximum
Transmission

Unit

Ethernet
L2MTU: 1500

Ethernet Network

ETH: 14| 1P:20 |DATA: 1480

14| IP:20 |DATA: 1480

L2MTU: 1504

VPLS - MPLS
L2MTU: 1526

MPLS: 4 | MPLS: 4| VPLS: 4[ETH:M4 | IP: 20 |DATA: 1480

IP-MTU
MPLS - MTU

L2 - MTU




Interface <ether1>

General | Ethemet Overall Stats Rx Stats Tx Stats Status Traffic

Name: | Sl
Type: Ethemet

OK

Cancel

MTU: 1500

L2MTU: 1598 |-

Max L2 MTU: 12028

Disable

MAC Address: E4:8D:8C.E7.7C:8A

Torch

ARP: |enabled =

Cable Test
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VPLS

| : *Virtual Private LAN Service
MPLS Backbons | VPN Service of MPLS Protocol
s -Support VPN Tunnel :

* Point to Point
* Multipoint




VPLS VS CURRENT VPN
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SMALLER OVERHEAD = MORE
SANDWIDTH

CURRENT VPN VPLS

- Bigger Overhead o VPLS tunnel add 22 bytes overhead
EolP tunnel add 42 bytes overhead (2 x Labels @4 Bytes + 14 Bytes
(8 bytes GRE+14 bytes Ethernet +20 Ethernet)
bytes IP) source

from : (http://wiki.mikrotik.com/wiki/
Manual:Interface/EolP)

o

Around 15 % space Ethernet Frame

DATA VPLS

Around 30 % space
Ethernet Frame

DATA EOIP



http://wiki.mikrotik.com/wiki/Manual:Interface/EoIP
http://wiki.mikrotik.com/wiki/Manual:Interface/EoIP
http://wiki.mikrotik.com/wiki/Manual:Interface/EoIP

L2VPN WITHOUT REDUCE DATA SPAC
NO NEED TO SHRINK OR FRAGMEN

O m
D
>

CURRENT VPN VPLS

E 1 -

| IP Packet IP Packet | P

: ! _ l .

I — —A v / I

: : 20 1480 : i 20 1480

1 I |

[ I

I

pi’iRE Added | MPLS VPLS :

1 | Added 1

l I~ 1 N !

I . . 1 4 i1 20 1480

l : 1480 : !

| < MTU Size ; P> MTU Size >
Current VPN using Packet Data for VPN HeadL TYIING Y o ULIUAG AT Uy ST e LT
redace Data—space &Miliabte L a¢tavdf Data




MORE SCALABLE WITH
MULTIPOINT VPN

CURRENT VPN VPLS
VPN A
S|te1
VPN B
\ Site1
CE
Branch & Point to Point
Site GRE Tunnel BGP peermg ;,

Point to Point

- 'CE
GRE Tunnel HQ

Vo -,'
Campus/DC

o

Branch . '
Site Point to Point

GRE Tunnel




PERFORMANCE TESTING ON
ROUTERBOARD

- 64 byte pps | 512 byte pps

Bridge 414.000 359.000
= MPLS 410.000 358.000
f . v Routing 236.000 229.700
e WEE RouterBOARD 1000]
|64 byte pps | 512 byte pps _
EolP 190.000 183.900
VPLS 332.500 301.000



HOW TO MAKE MPLS
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MPLS LABEL

*MPLS still need L3 Routing Protocol for
propagate information routing for every

members MPLS Network to propagate label
L2 MPLS- information

—" ~.  “Routing Protocol which can be use are :
Label EXP|S| TTL * OSPF, IGRP, EIGRP, IS-IS, RIP

‘Label Exchange Protocol which can be use
are .
- LDP, TDP, BGP(VPN), RSVP(MPLS-TE),CR-LDP
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MPLS LDP

*MPLS Labels are assigned and distributed by the Label
Distribution Protocol (LDP)

*LDP requirements :

* |P connectivity - properly configured IP routing (static,
OSPF, RIP) between all Router

* “loopback” IP address that isn’t attached to any real
network interface

* Homogeneous MPLS cloud - all router inside MPLS Cloud
must MPLS enable
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PC:10.10.10.101/24

N ETWORK LO:172.16.1.3
DIAGRAM

/,’l’ =223 “ /,/l, \ y
ETH1:10.10.10.3/24 = RO B 4
/N © LO:172.16.1.1
/[ <~

/ ETH2:10.1.2.2/30
5

PC:10.10.10.103/24

ETH2 :10.1.1.2/30
/
\ :

£
i\

LO:172.16.1.2

Cenawrm

PC:10.10.10.102/24

ETH1:10.10.10.2/24




TABLE

IP ADDRESS
INTERFACE

ROUTER 2
LO 172.168.1.2
ETH1 10.10.10.2/24
ETH2 10.1.1.2/30
ETH3 10.1.2.1/30
PC 10.10.10.102/24

ROUTER 1
LO 172.168.1.1
ETH1 10.10.10.1/24
ETH2
ETH3 10.1.1.1/30
PC 10.10.10.101/24
ROUTER 3
LO 172.168.1.3
ETH1 10.10.10.3/24
ETH2 10.1.2.2/30
ETH3
PC 10.10.10.103/24

21




SETUP
IP LOOPBACK ADDRESS AND OSPF

*Add Interface Bridge as a Loopback Interface.
» Give IP Loopback at Bridge Loopback

- Enable OSPF :
* Area : Backbone
» Advertise local network
» Advertise network point-to-point
» Advertise IP loopback




C re ate B rl d ge Bridge ‘Ports Filters NAT Hosts
LoopbaCk l_l = v X O Y Settings

Name 7/ Type L2 MTU

B-vxﬂﬁr

Address 7 |Network,
Address £172.16.1.1>

MTU: |1500
L2 MTU: (65535 Address:
MAC Address: MNetwork: 172.16.1.1

Interface: |bridge-LO

R1=172.16.1.1
R2 =172.16.1.2
R3=172.16.1.3




Configure
OSPF

+ = v x

'Network

#10.10.1.0/30
#172.16.11

2items (1 selected)

Network: [172.16.1.1 | 0K Network: | [RIRIVED |
Area: backbone \i Cancel Area: |backbone ﬂ Cancel
= 172.16.1.1 L =% fory
= 172.16.1.2 | 2= Dissble
= 172.16.1.3 —= e
Copy Copy
Remove Remove
enabled enabled




CHECK OSPF
RUNNING 2

Instances Networks Areas Area Ranges Vitual Links Neighbors NBMA Neighbors  Sham Links
\Area Dst. Address  /  Gateway : e

backbone 10.10.1.0/30 0.0.0.0 0 intra area
10.10.2.0/30 10.10.1, 20 intra area
172.16.1.1 o bridge-LO 10 intra area
172.16.1.2 10.10.1.2 ether3 20 intra area
1721613 10.10.1.2 ether3 30 intra area
32.168.12.0/24 10.10.1.2 ether3 20 intra area
backbone 192.168.13.0/24 10.10.1.2 ether3 30 intra area




SETUP
MPLS LABEL EXCHANGE PROTOCOL (LDP)

Enable LDP

*Setup LSR-ID and Transport-Address with ip loopback.

*Add to list of LDP-Interface, All Interfaces connected
to other router




LDP Setting

LDP Interface ’LDP Neighbor Accept Filter ~Advertise Eilte garding Table R R1
Interface / Hello fnterval Hold Time  Transport Address Accept Dy...
=B &
( | R1 =172.1

LDP SETTING

172.16.1.1

LSR ID:

6.1.1
Cancel RZ 172.16.1.2
apy || R3=172.16.1.3

Transport Address: 172.16.1.1

Path Yector Limit:
Hop Limit: 255

R Interface ’LDP Neighbor Accept Filter Advertise Filter Forwarding Table

n: =7 | | MPLS Settings || LDP Settings
~ |Interface / Hello Intefval |Hold Time | Transport Address

MPLS Interface <ether2>

yes

Interface:

Hello Interval: |00:00:05

Cancel

Hold Time: 00:00:15 Apply

I 1




CHECK MPLS
RUNNING 2

MPLS Inteface Local Bindings Remote Bindin:

A

in Label ~ Out Labels Inteface Nexthop
2

/ ]Bytes ]Padtets ]

ether3 10.10.1.2 10.10.80/3C
ether3 10.10.1.2 172.16.1.2
34 ether3 10.10.1.2 172.16.13
ether3 10.101.2 5Z.160.12.0/ 24
ether3 10.10.1.2 192.168.13.0/24
vplsd 988700 12749
vpls5 1485606 19074

cooooo

SBEREGES
&




TRACEROUTE  pmeses e
TEST MPLS oo =

" Close
Protocol: |icmp F New Window
Port: |33434
| Use DNS

Count: | } o
Max Hops: } v
Src. Address: |172.16.1.1 -
Interface: | | v
DSCP: v
Routing Table: | ] v

Hop / |Host [Loss Sent ]Lad Avg. ]Best Worst IStd. Dev. History Status v

110.10.1.2 0.0% 6 0.3ms 04 0.3 0.7 01 byggs <MPLS:L=34E=0> |

21721613 0.0% 6 0.2ms 03 02 04 0.1 .




PC:10.10.1.101/24

VPLS L2VPN eoRy 11
MULTIPOINT oy

=~ Yy
IMPORT : 1:1 LO:172.16.11

o
EXPORT : 1:1 '

LO:172.16.1.3

MPLS
A

ETH2:10.1.2.2/30
ETH2:10.1.1.2/30

RD :1:1
IMPORT : 1:1
EXPORT : 1:1

PC :10.10.1.103/24

PC:10.10.1.102/24




IBGP VPLS CONFIG

Choose R1 as Router Reflector

*Configure every router running BGP instance
and configure all router peer to Route Reflector.

*Configure at Peer to use L2VPN dan Loopback

*Configure RD, RT (Import & Export) according
as diagram




R1 ROUTER
CONFIG iIBGP ROUTING

[m]|E3

BGP Peer <R1-R2>

Name: [defaut | [ ok General | Advanced Status
| As: [es000 | | | cancel | Name: FGH |
Router ID: ’ | ¥ Apply Instance: 'default
] Redistibute Connected —re I Remote Address: |172.16.1.2 I
|| Redistribute Static c Remote Port: :
| Redistribute RIP - I Remote AS: 65000 I
| Redistribute OSPF Py :
Redistribute Other BGP | Remove | TCP MDS Key. |
JGP Peer <R1-R4> Nexthop Choice: default
General Advanced  Status " | Multihop
Address Families: | lip i lipvé I V! 12vpn I €
| Update Source: [brdge-L0_| Hold Time: [180
—
Cisco VPLS NLRI Length Format: |auto bits Keepalive Time:
TTL: |default
Max Prefoc Limit: |
Max Prefix Restart Time: |

BGP Peer <R1-R3>
General Advanced Status

Name: m

I Remote Address: {172.16.1.3 I

Remote Port: {

| Remote AS: (65000 |
TCP MD5 Key: |
Nexthop Choice: |default

| Muttihop
v Route Reflect

Hold Time: ’180

Keepalive Time: {

TTL: |defautt
Max Prefix Limt: |

Max Prefix Restart Time: |




BGP SETUP

ROUTER R2 R3

Name: idefaul ‘

[=]|E3

OK

IAS: 65000 I |

Router ID: | g

__| Redistribute Connected
__| Redistribute Static

" Redistribute RIP

" Redistribute OSPF

__| Redistribute Other BGP

(=]

v

v Cliert To Client Reflaction

Cancel

Remove

BGP Peer <R2-R1>
General Advanced Status

BGP Peer <R3-R1>
General  Advanced Status

Name: |[FPaall Name: |3E334
Instance: |default Instance: |default
|Remote Address: [172.16.1.1 | | Remote Address: |172.16.1.1 |
Remote Port: Remote Port:
|  RemoteAs: (65000 | | RemoteAS: 65000 |
TCP MD5 Key: TCP MDS5 Key:
Nexthop Choice: |default Nexthop Choice: default
__| Muttihop __| Multihop
| v| Route Reflect | | v/ Route Reflect
BGP Peer <R2-R1>
General Advanced | Status
Address Families: | [ip (| lipve I2vpn

Update Source: bridge-LO

auto bits

Cisco VPLS NLRI Length Format:




CHECK BGP PEER RUNNING 7

& Quick Set BGP
1 CAPsMAN Instances VRFs Peers Networks Aggregates VPN4 Routes Advertisements
M Irterfaces +H | ’ | ‘ E]‘ Y | | Refresh H Refresh Al H Resend || Resend Al ‘

S / nstance ___|Remote Address ‘RemoteAS M...|R.. {TTL[Remote ID ]Uptme ‘PreﬁxCo State
!ﬁ PPP RR1-R3 default 1721613 65000 no yes d.. 10.10.22 02:17:26 established

== Switch
°18 Mesh
&5 1P

7 MPLS r
42 Routing I




SETUP BRIDGE ETHER1 @BRIDGE-
VPLS

Interface <bridge-vpls> =] E3

Bidge Pots Fiters NAT Hosts =
Cancel
hex Apply
| Disable
] ]
hent
Y
MTU: | ove
Actual MTU: 1500 Priority (hébeath Costw_Hodzon [
—_—
L2 MTU: |1500

MAC Address: |02:74:18:AD:7F.A2
. |enabled




BGP VPLS
SETUP
R

A& Quick Set

1 CAPsMAN VPLS| BGP VPLS ‘ BGP VPLS

8 Interfaces [ 4 V’ ® ‘7

4 Wireless ~ Dute Disting.... | Import Route ... Export Route ... |Ste ID | Bridge
22 Bridge VAE 1:1 1:1 1 bridge-vpls
#% PPP

Tm

BGP VPLS <VPLS-R1> =] E3

=2 Switch
*8 Mesh P CIVPLS R1 | 0K
25 |P I Route Distinguisher: 1:1 . Cancel
7 MPLS " ||l mport Route Targets: |1:1 v Apply
2 Routing ) Export Route Targets: 1:1 | = :

% System \ o Disable
o Ste ID: |1 R2=2

& Queves R3=3 o
. Bidge: |badgevels _| $| | Remove
.| Log Bridge Cost: |0

Q’ Radius I Bridge Horizon: |1 a

X Tools X

[ Make Supout.of PW MTU: (1500

& Manual enabled




DYNAMIC VPLS INTERFACE

VPLS |BGP VPLS Gisco BGP VPLS

+|[=] [v][%] =] ¥
‘Name / | Type MTU L2MTU |Tx Rx Tx Packet {p/s) R Pack

DRSB 4Pwplsd VPLS 1500 100 Obps Obps A R 01721612
DRSB 4Pvpls5 VPLS 1500 1500 0 bps 0 bps 0 0172.16.1.3
Bridge

Bridge| Potts Fiters NAT Hosts

+| =] [v][%] =] ¥

—ntedace / |Brdge |Priority (... Path Cost | Horizon |Role |

............ fdether] | bridge-vpls .80 10 designatedpot

D 4vpls6 bridge-vpls 80 10 1 designated port

D 4vpls7 bridge-vpls 80 10 1 designated port




TEST PING
PC1-PC2-PC3




VPLS L2VPN MULTIPOINT
SUCCESS !




ANY QUESTION 7




FINISH
THANK YOU
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