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IPv6 na Ultima milha cor

PPPOE
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Motivacao

e Esgotamento dos enderecos IPv4

e Incentivar a implantacao de IPv6

e Assunto muito procurado pelos alunos do
curso IPv6

e Aprender mais sobre o estado da arte da

Implementacao das solucoes em IPv6
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PPPOE

e Point-to-Point Protocol over Ethernet

e Etapas para conectividade

o Estabelecimento de link
m Link Control Protocol (LCP)
o Autenticacao
m Challenge Authentication Protocol (CHAP)
m Password Authentication Protocol (PAP)
o Configuracao da camada de rede
m Network Control Protocol (NCP) - IPCP e IPv6CP
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PPPOE
S

LPE
; >
Negociacdo da LCP Configure-Request
configuracao do
Link (enlace) s :
LCP Configure-Ack
<
CHAP Challenge
. >
Autenticacao CHAP Response
<
CHAP Success
) >
Negociacao da IPv6CP Configure-Request
configuracao de
rede < .
IPv6CP Configure-Ack




SLAAC

e StatelLess Address AutoConfiguration
e Utiliza mensagens ICMPV6
e Neighbor Discovery Protocol (NDP)
o Router Solicitation (RS)
o Router Advertisement (RA)
m Flags
m Prefix Information
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SLAAC
- &

Cliente Roteador
local feB0::200:ff:feaa:0 local feB0::200:ff:feaa:1l

global 2001:db8::11/64

R5-Source IPvie fe80::200:f:feaa:0, Dest IPvE FFO2::2
Source Link-Layer Address

>

Ro-Source IPve feB0::200:f:feaa:l, Dest IPvE fel80::200:ff:feaa:0

=
Prefix Information 2001:db8::/64
Source Link-Layer Address

MT LU
Qutros

Endereco global
2001:db8::200:ff:feaa:0




DHCPv6-PD

e Dynamic Host Configuration Protocol - prefix
delegation
o Stateful

e Mesmas mensagens do DHCPv6

o 4 mensagens basicas
m Solicit
m Advertise
m Request
m Reply
o Adicionado “ldentity Association for Prefix
Delegation”
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DHCPv6-PD
e =

Roteador
eth ServidorDHCPvEG
local fe80::200:ff:feaa:0 local fe80::200:ff:feaa:l
global 2001:dbB::10/64 global 2001:db8::11/64

Solicit - Source IPvE fe80::200::feaa:0, Dest IPvE TT02::1:2
Client ldentifier
Identity Association for Prefix Delegation
Elapsed time

3t

éﬂldvertise - Source IPve fe80::200:ff:feaa:1, Dest IPve fe80::200:f:feaa:0

Client ldentifier
Server ldentifier
Identity Association for Prefix Delegation

Request - Source IPve fe80:200:M:feaa:0, Dest IPvE ff02::1:2
Client ldentifier
Server ldentifier
Elapsed time
Identity Association for Prefix Delegation

>

Reply - Source IPvE fe80::200:ff:feaa:l, Dest IPvE fe80:200:ff:feaa:0

Client ldentifier
Server ldentifier
ldentity Association for Prefix Delegation

Prefixo Recebido
2001:db8:cafe:fO0::/56




Experimento

e Tipos de implementacao
o SLAAC (WAN) + DHCPv6-PD (LAN)
o DHCPv6 Stateful (WAN) + DHCPVv6-PD (LAN)

e Recomendacao
o Utilizar enderecos globais
o WAN side: /64 para cada cliente
o LAN side: /56 para cada cliente (DHCP-PD)
m 1/44 has 4.096 /56
m 1/40 has 65.536 /56
m 1/36 has 1.048.576 /56




ETH xDSL 5 .
g % EI Transporte L2 é—_)
HOST CPE Tl L

e - BRAS

PPPOE - LCP

PPPOE - CHAP

PPPoE - IPv6CP (ID)

NDP - SLAAC

DHCPv6-PD

. NDP - SLAAC :
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Experimento

e Equipamentos
o BRAS - Mikrotik RB433 - v6.38.7
o CPE - TP-Link TL-WR1043ND - Chaos
Calmer 15.05.1
o Host - Notebook Linux - Ubuntu 14.04
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Experimento

e Topologia

Host

CPE
Linux OpenWrt Mikictik
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BRAS

Ay Quick Set
I CAPSMAN
| Interfaces
1 Wireless

S5 Bridge

IPv6 Pool

Pools | Used Prefixes

- |7

Name / | Prefix PrefixLength | Expire Time |
poolVBeLAN 2001:db&.c0la: /48 56 I
poolVEWAN 2001:db&:c0ca: /48 &4 I

&
=
=
. N
e | s B T

[ Files

|m| Log

i.@. Radius

% Tools I*
[0 New Terminal
= MetaROUTER
% Partition

| 2. Make Supout rif

& Manual

9 New WinBox

[l Exit

2items




A5 Quick Set
1 CAPsMAN Interface PPPoE Servers Secrets Pl'ﬂf”ﬂ‘hcﬁve Connections L2TP Secrets

|## Interfaces E”EI
-I- Wireless J%me / |Local Address |Remote Address|Bridge  |Rate Limit. Only One PP Profile <pppoe_vé> IEIEI

25 Bridge default default

AR o] .

ﬁdEfEL”t'EHEF. default PTDtDC[Hi Limits Queue Scripts oK
£ PP @pppoe w6 10001 pooivd default | . |

= Switch ame | pppoc_V Cancel

2 Mesh Local Addres (10.0.0.] %] & Apply

255 Ip [ ) A
51 Remote Addres! |poolv4 E e
5] TPve I Remote IPvé Prefix Pool | poolVEWAN Ciy
.7 MPLS I =
: DHCPvé PD Pool: |poolVELAN |l| & R
&0 Routing I o
; oage | |~

BRAS |.=-

g Queues Bridge Port Priority |:| e
| Files
PI Bridge Path Cos hd

Log

Luwad

L@ Radius Incoming Filte |:| A
]

X Tools } OutgoingFite | |

New Terminal
= addressti | |

| MetaROUTER

4k

# partition DNS Server. $
. Make Supout rif WINS Server |:| 4
€ Manual ~ Change TCP MSS

S New WinBox " no " yes {¥ default

B Exit ~ Use UPnP

Cno (" yes v default

Jitems (1 selected)
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A Quick Set
i CAPsMAN Interface PPPoE Servers Secrets F’rnﬁIES|Actiwe Connections LZTP Secrets

| Interfaces EE
1 Wireless Name ! |ana| Address |Remcte Address|ﬂn’dge |Rate Limi‘c.|[!r1|1,|r Vil pPP Profile <pppoe vé> = E

%' Bridge default default
1R B . )
= @ default-encr, default Genergl Protocols | |imits Queue Scripts oK
Ea PPP @pppoe v6 10001 poolv4 default ]
""" Switch Rl Cancel
e {* yes (" required ¢~ default
15 Mesh Apply
- Use MPLS
FEA ¥ 3
=+ ' no (yes  reguired & default Comment
vé| IPy6 [+
i —Use Compression Copy
i/ MPLS I no yes (¥ default
: : Remove
% Rout ¥
{F:; ciiti - Use Encryption
B RAS g System I " no " yes { required (¢ default
Q Queues
[_| Files
|| Log
g{l Radius
& Tools B

& New Terminal
| MetaROUTER
#5 Partition

| -, Make Supout.rif

& Manual

9 New WinBox

B Exit

Jitems (1 selected)
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A Quick Set

L CAPsMAN Interface PPPoE Sewer* Secrets Profiles  Active Connections L2ZTP Secrets
|8 Interfaces dh EI |z| PPP Authentication&Accounting
1 Wireless Name ¢ |Password |Service |Caller ID |Profile |Local Address |Remote Addres|Last Logged Out
Bridge ipveSeg... **eEs pppoe _vb Jan/01/2002 05:00:07
== Switch PPP Secret <ipvbSegredo= E H
o B ——
lo Mesh Name |ipveSegredo 0K
[z55] TP I
- Password |****| |"~ Cancel
= sene | 5
> ervice |pppoe Appl
./ MPLS I PEYY
- w
40 Routing Caller I | | Disable
R A Profile oe Vb *
B S s L |DDD " | Comment
Q Queues
= Local Addres | | v Copy
[ | Files
Remote Addres: | | st Remove
|| Leg
) Radius Remote IPv6 Prefix | B
& Tools ¥
2T Routes | |"
|| New Terminal
¥ MetaROUTER Limit Bytes Ir | |
B -
¥ Partition Limit Bytes Out | B
| . Make Supout rif
& Manual Last Logged Ou |Jan/01/2002 05:00.07 |
9 New WinBox enabled

B Exit

eepsrolr niehr egiar



As Quick Set

1 CAPsMAN lnterra:el PPPoE Servers |5e:3eu Profiles Active Connections L2TP Secrets
|#H Interfaces g || = |f||x| |?’|
I Wireless |service .. / |Interface  |MaxMTU |MaxMRU [MRRU | Default Pro..|Authentication
Bridge ¥ servicel etherz 1480 1480 pppoe_v6é  chap pap
=T PPP
== Switch
“12 Mesh PPPoE Service =servicel= =] E3
1251 IP I* Service Name |5er~.n'n:el | Ok
il IPvb I* I Interface |Ether2 " 3| I Cancel

" MPLS b
i Max MTU | 1480] |~ Apply
47 Routing I

Max MRU | 1480 | - .

io: System [+ Disable
g Queues BT | | = Copy
[ | Files Keepalive Timeou |lD | = o
=] Log I Default Profile |pppne_v6 " + |
5‘& Radius [v| One Session Per Host

=
& Tools I Max Sessions | | ¥
|!_| Mew Terminal PADO Delay | | * s
T4 MetaROUTER

= = Authenticatio [ mschap2 [ ] mschapl
fg Partition chap pap
| 2 Make Supout.rif anabled
&} Manual

LS New WinBox

Bl Exit

1litem {1 selected)
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Common Configuration

I General Setup I Advanced Settings Physical Settings Firewall Settings
Status @ Uptime: Oh 17m 12s
pppoe-wané RX: 60.85 KB (652 Pkts.)

TX: 61.26 KB (936 Pkis.)
IPv4: 10.0.0.255/32
IPv6: 2001:db8:c0ca0:814f.7b24:4aed:Baac/6d

CPE

Protocol FPPoE v
PAP/CHAP usemame ipv6Segredo
FAP/CHAP password ]

Access Concentrator

(@ Leave empty to autodetect

Service Mame

i@ Leave empty to autodetect
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CPE

DHCP Server

General Setup Advanced Setltings I IPvE Settin

Fouter Advertisement-Service

DHCPvE-Service

NDP-Proxy

DHCPwE-Mode

- |
server mode v
server mode ¥
disabled Y
stateless + siaieful v

Always announce default
router

Announced DMNS servers

Announced DMS domains

i@ Announce as default router even if no public prefix is available.
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AUTO REFRESH ON

Interfaces

Interface Overview

Network Status Actions
LAN Uptime: Oh 19m 495 Z : ;
MAC-Address: 30:85:C2:4C:15:26 @ Comect | @ sStop |4 Edl %] Delete

P %) Ry 508.92 KB (5507 Pits))
ue TX: 903.70 KB (5127 Pkis.)

IPv4: 192.168.1.1/24
I IPv6: 2001:db8:c01a:1/64 |

WAN i .
RX: 0.00 B (0 Pk @ Commect @ Stop | (4 Edt | x] Delete
[T Ly
B () TX: 0.00 B (0 Pks.)
PPpoe-wan
WANG Uptime: Oh 19m 41s - .
RX: 66.13 KB (708 Pkis.) @ Connect '@ Stop (4 Edt | ] Delete
B TX: 64.96 KB (992 Pkis.)
Pppoe-wang

IPvd: 10.0.0.255/32
I IPv6: 2001:db8:cOca). 8141 7b24:4aed:Baac/64 I

] Add new interface...
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Linux

6: eth2: <BROADCAST,MULTICAST,UP,LOWER _UP> mtu 1500 qdisc pfifo_fast state UP group default qlen 1000
link/ether c4:e9:84:dd:6f:a9 brd ff:ff:ff:ff:ff:ff
inet 192.168.1.119/24 brd 192.168.1.255 scope global eth2
valid Lft forever preferred 1ft forever
inet6 2001:db8:c01a:0:2907:185b:5869:fbac/64 scope global temporary dynamic

valiad _Lft 257910sec preferrea 1ft 85799sec

inet6 2001:db8:cO1a:0:c6e9:84ff:fead:6fa9/64 scope global tentative dynamic
valid Lft 257910sec preferred 1ft 231990sec

inet6 fe80::c6e9:84ff:fedd:6fa9/64 scope link
valid_Lft forever preferred 1ft forever
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Conclusao

e |Pv6 pode ser implantado utilizando um
servidor PPPoE no Mikrotik

e Informar features faltando e bugs para a
equipe de desenvolvimento do equipamento

e Acompanhar os changelogs
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Duvidas?
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