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Agenda

* |Internet Fundamentals

* Internet Resource Management

» |P addressing and IP routing basics

* Introduction to IPv6 and Protocol Architecture
* |Pv6 Addressing and Sub-netting

« |Pv6 Host Configuration

« |Pv4/IPv6 Deployment Plan — Case Study

* |Pv4/IPv6 Deployment in IGP — Case Study
* |Pv4 to IPv6 Transition Technologies

* |Pv4/IPv6 Deployment in EGP — Case Study
* |IPv6 DNS
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Case Study

APNIC
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Training ISP Network Topology

e Scenario:
— Training ISP has 4 main operating area or region
— Each region has 2 small POP
— Each region will have one datacenter to host content
— Regional network are inter-connected with multiple link
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Training ISP Network Topology
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Training ISP Network Topology

» Regional Network:
— Each regional network will have 3 routers
— 1 Core & 2 Edge Routers
— 2 Point of Presence (POP) for every region
— POP will use a router to terminate customer network i.e Edge Router
— Each POP is an aggregation point of ISP customer
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Training ISP Network Topology

* Access Network:
— Connection between customer network & Edge router
— Usually 10 to 100 MBPS link
— Separate routing policy from most of ISP

— Training ISP will connect them on edge router with separate
customer IP prefix
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Training ISP Network Topology

* Transport Link:
— Inter-connection between regional core router
— Higher data transmission capacity then access link
— Training ISP has 2 transport link for link redundancy

— 2 Transport link i.e Purple link & Green link are connected
to two career grade switch
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Training ISP Network Topology
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Training ISP Network Topology

« Design Consideration:

— Each regional network should have address summarization capability
for customer block and CS link WAN.

— Prefix planning should have scalability option for next couple of years
for both customer block and infrastructure

— No Summarization require for infrastructure WAN and loopback
address

3L 15 ITTOMN



Training ISP Network Topology

« Design Consideration:

— All WAN link should be ICMP reachable for link monitoring purpose
(At least from designated host)

— Conservation will get high preference for IPv4 address planning and
aggregation will get high preference for IPv6 address planning.
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Training ISP Network Topology

« Design Consideration:
— OGSPF is running in ISP network to carry infrastructure IP prefix
— Each region is a separate OSPF area
— Transport core is in OSPF area 0
— Customer will connect on either static or eBGP (Not OSPF)
— IBGP will carry external prefix within ISP core IP network
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Training ISP IPv6 Addressing Plan

» |Pv6 address plan consideration:
— Big IPv6 address space can cause very very large routing table size

— Most transit service provider apply IPv6 aggregation prefix filter (i.e.
anything other then /48 & <=/32 prefix size

— Prefix announcement need to send to Internet should be either /32
or /48 bit boundary
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Training ISP IPv6 Addressing Plan

« |Pv6 address plan consideration (RFC3177):
— WAN link can be used on /64 bit boundary

— End site/Customer sub allocation can be made between /48~/64 bit
boundary

— APNIC Utilization/HD ratio will be calculated based on /56 end site
assignment/sub-allocation
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Training ISP IPv6

DNS MAIL WWW
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 1: Top level distribution infrastructure & customer

Block#

Prefix

Description

Reverse Domain

SOR

Reg_jistration

1

2406:6400::/32

Parent Block

0.0.4.6.6.0.4.2.ip6.arpa.

N/A

APNIC

2

2406:6400:

0000:0000:

:/36

Infrastructure

0.0.0.4.6.6.0.4.2.ip6.arpa.

No

Optional

2406:6400:

1000:0000:

:/36

2406:6400:

2000:0000:

:/36

2406:6400:

3000:0000

::/36

2406:6400:

4000:0000:

:/36

2406:6400:

5000:0000:

:/36

2406:6400:

6000:0000:

/36

2406:6400:

7000:0000:

:/36

2406:6400:

8000:0000:

/36

Customer network Region 1

8.0.0.4.6.6.0.4.2.ip6.arpa.

Not yet

Optional

2406:6400:

9000:0000:

:/36

2406:6400:

a000:0000:

:/36

Customer network Region 2

a.0.0.4.6.6.0.4.2.ip6.arpa.

Not yet

Optional

2406:6400:

b000:0000:

/36

2406:6400:

c000:0000:

:/36

Customer network Region 3

c.0.0.4.6.6.0.4.2.ip6.arpa.

Not yet

Optional

2406:6400:

d000:0000:

:/36

2406:6400:

€000:0000:

:/36

Customer network Region 4

e.0.0.4.6.6.0.4.2.ip6.arpa.

Not yet

Optional

2406:6400:f000:0000::

/36
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 2: Top level summarization option infrastructure & customer

Block#

Prefix

Description

Reverse Domain

7

2406:6400:8000:0000::/35

CS net summary regionl [R2]

2x/36 arpa domain

8

2406:6400:a000:0000::/35

CS net summary region2 [R5]

2x/36 arpa domain

9

2406:6400:c000:0000::/35

CS net summary region3 [R8]

2x/36 arpa domain

10

2406:6400:e€000:0000::/35

CS net summary region4 [R11]

2x/36 arpa domain
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Training ISP IPV6 Addressing PI
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 3: Detail distribution infrastructure

Block# Prefix Description Reverse Domain SOR Registration
2 2406:6400:0000:0000::/36 |Infrastructure 0.0.0.4.6.6.0.4.2.ip6.arpa. No Optional
11 2406:6400:0000:0000::/40 Loopback, Transport & WAN [Infra+CS][0.0.0.0.4.6.6.0.4.2.ip6.arpa. No Optional

2406:6400:0100:0000::/40
2406:6400:0200:0000::/40
2406:6400:0300:0000::/40
2406:6400:0400:0000::/40
2406:6400:0500:0000::/40
2406:6400:0600:0000::/40
2406:6400:0700:0000::/40

16 2406:6400:0800:0000::/40 R2 DC 8.0.0.0.4.6.6.0.4.2.ip6.arpa. No Recommeded
2406:6400:0900:0000::/40

17 12406:6400:0a00:0000::/40 R5 DC a.0.0.0.4.6.6.0.4.2.ip6.arpa. No Recommeded
2406:6400:0b00:0000::/40

18 2406:6400:0c00:0000::/40 R8 DC c.0.0.0.4.6.6.0.4.2.ip6.arpa. No Recommeded
2406:6400:0d00:0000::/40

19 |2406:6400:0e00:0000::/40 R11 DC e.0.0.0.4.6.6.0.4.2.ip6.arpa. No Recommeded

2406:6400:0f00:0000::/40
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 4: Datacenter prefix summarization options

Block# Prefix Description Reverse Domain

12 2406:6400:0800:0000::/39 [Region 1 DC Summary [R2]
13 2406:6400:0a00:0000::/39 Region 2 DC Summary [R5]
14 2406:6400:0c00:0000::/39 Region 3 DC Summary [R8]
15 2406:6400:0e00:0000::/39 Region 3 DC Summary [R8]

Qs




Training ISP IPV6 Addressing Plan

172.16.11.0/30
2406:6400:10::/64

172.16.16.0/23

2406:6400:8000::/48

lo0
172.16.15.1/32
2406:6400::1/128

172.16.10.8/30
2406:6400:e:2::/64

fa0/t ——
42

172.16.18.0/23

133
172.16.11.32/30

2406:6400:14::/64

! 1

| '
172.16.11.192/30
2406:6400:28::/64

CAR4 . ,

11 194 2

1a0/0 faort —

R10

000: /48

1 193]
fa0/o =

172.16.28.0/23

lo0
172.16.15.10/32
2406:6400::10/128

172.16.10.80/30
2406:6400:e:32::/64

lo0
172.16.15.12/32
2406:6400::12/128

172.16.30.0/23

2406:6400:1800::/48

172.16.11.224/30
2406:6400:2¢:/64

DNS MAIL WWwW

172.16.0.0/23
2406:6400:800::/39

172.16.13.0/24
2406:6400:3::/48

DNS MAIL WWW

172.16.2.0/23
2406:6400:a00::/39

172.16.12.0/24
2406:6400:2::/48

3§ o0
gg 172.16.15.2/32
=8 2406:6400::2/128
€3, 9

o
N® = h
~2Q% @

Y| 1 |R2

fa0/1

I 1

3 -
g% g+
ST % B
c @ =
°s
eg
e
Ne
=8

g

&

sSw2

N
8-
lo 0 3
172.16.15.5/32 23
2406:6400::5/128 82
@ 2%
= 23§
—-® % LS
R5 |, | %
fa0/0 U‘
22 ] T
~ R
"z $83
S "ol
S 89
- | 8=
5o
28
ia
- a°
) 2
Q
N
1
A
-fao/s—
= £20/8 —
[
8=
2N
&>
82
S e8¢
c& s38
8 1 15°

3 &
oS
23
S
cgl g
82 S
e e ®
Ne o 3
=¢° ;R
S
44
1 fa0/1
tl
&z -
8r%s @
65, =
sefl @
2s :
© S o0
=3 172.16.15.11/32
rg 2406:6400::11/128
g
&
172.16.6.0/23

2406:6400:e00::/39

DNS MAIL WWW

AS17821

..
)
S .

ﬂ
Papred 4

- N
" T 5=
Q * 2y
- & ™
o 85
lo 0 5o
172.16.15.8/32 Y
2406:6400::8/128 T
59

2

172.16.4.0/23

2406:6400:c00::/39

DNS MAIL WWW

1
Infra ., CPE
b
172.16.11.64/30 g
R4  2408:6400:18:v64 CAR2 N
. g5
651 266
fa0lo — fa0/1 82
. 1a00 | o S
I 23
g &
® s
lo0
172.16.15.4/32
N 2406:6400::4/128
5.
3
23 .
55 ! I
82
8o !
| '
oR
Yo
- lo0
= 172.16.15.6/32
2406:6400::6/128
' n
&
| S
1 CBR2 N
11 >
-] fa0lo — fa0/1
10 >
§ 971 298 fa00 B
2 172.16.11.96/30 S
2406:6400:1c::/64 : o
' | F3
! I
| |
N
172.16.11.128/30 o
R7  2406:6400:20:64  CAR3 § 3
1291 2 130, 11 2
- — fa0h e
e1/0 1a0/0 a 1200 e
250 ! I s
1 I ! 8
K 100 &
172.16.15
2406:6400
o
S= !
3
2y .
5 ! I
S
5 © 1
g ! I
B
]
3
& lo0
= N
T, I S.
| CBR3 P
11 § >
fa0/0 —— fa0/1 TN
254 1611 2162 fa00 | & &
172.16.11.160/30 38
2406:6400:24::/64 g e
Infra . CPE 3



Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 5: Further detail loopback, transport & infrastructure WAN

Block# Prefix Description Reverse Domain SOR Registration
11 (2406:6400:0000:0000::/40 |Loopback, Transport & Infra WAN |0.0.0.0.4.6.6.0.4.2.ip6.arpa.

20 2406:6400:0000:0000::/48 Loopback No Recommeded
2406:6400:0001:0000::/48

21 |2406:6400:0002:0000::/48 Purple Transport No Recommeded

22 2406:6400:0003:0000::/48 Green Transport No Recommeded

2406:6400:0004:0000::/48
2406:6400:0005:0000::/48
2406:6400:0006:0000::/48
2406:6400:0007:0000::/48
2406:6400:0008:0000::/48
2406:6400:0009:0000::/48
2406:6400:000A:0000::/48
2406:6400:000B:0000::/48
2406:6400:000C:0000::/48
2406:6400:000D:0000::/48
23 2406:6400:000E:0000::/48 WAN Prefix Infra Link No Recommeded
2406:6400:000F:0000::/48
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 6: Further detail CS link WAN

Block#

Prefix

Description

Reverse Domain

SOR

Registration

27

2406:

6400:0010:0000:

/48

WAN Prefix CS Link R1 Regionl

No

Recommeded

2406:

6400:0011:0000:

/48

2406:

6400:0012:0000:

/48

2406:

6400:0013:0000:

/48

28

2406:

6400:0014:0000:

/48

WAN Prefix CS Link R3 Regionl

No

Recommeded

2406:

6400:0015:0000:

/48

2406:

6400:0016:0000:

/48

2406:

6400:0017:0000:

/48

32

2406:

6400:0018:0000:

/48

WAN Prefix CS Link R4 Region2

No

Recommeded

2406:

6400:0019:0000:

/48

2406:

6400:001A:0000:

:/48

2406:

6400:001B:0000:

:/48

33

2406:

6400:001C:0000:

:/48

WAN Prefix CS Link R6 Region2

No

Recommeded

2406:

6400:001D:0000:

:/48

2406:

6400:001E:0000:

/48

2406:

6400:001F:0000

::/48

37

2406:

6400:0020:0000:

/48

WAN Prefix CS Link R7 Region3

No

Recommeded

2406:

6400:0021:0000:

/48

2406:

6400:0022:0000:

/48

2406:

6400:0023:0000:

/48

38

2406:

6400:0024:0000:

/48

WAN Prefix CS Link R9 Region3

No

Recommeded

2406:

6400:0025:0000:

/48

2406:

6400:0026:0000:

/48

2406:

6400:0027:0000:

/48

42

2406:

6400:0028:0000:

/48

WAN Prefix CS Link R10 Region4

No

Recommeded

2406:

6400:0029:0000:

/48

2406:

6400:002A:0000:

/48

2406:

6400:002B:0000:

:/48

43

2406:

6400:002C:0000:

/48

WAN Prefix CS Link R12 Region4

No

Recommeded

2406:

6400:002D:0000:

/48

2406:

6400:002E:0000:

/48

2406:

6400:002F:0000:

:/48

//(6::9!][) 24




Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 7: CS link WAN summarization options

Block# Prefix Description Reverse Domain
24 2406:6400:0010:0000::/45 |WAN CS Link Regionl Summary [R2]
25 2406:6400:0010:0000::/46 |WAN CS Link Regionl POP1 Summary [R1]
26 2406:6400:0014:0000::/46 |WAN CS Link Regionl POP2 Summary [R3]

Block# Prefix Description Reverse Domain
29 2406:6400:0018:0000::/45 [WAN Prefix CS Link Region2 Summary [R5]
30 2406:6400:0018:0000::/46 |WAN CS Link Region2 POP1 Summary [R4]
31 2406:6400:001C:0000::/46 |WAN CS Link Region2 POP2 Summary [R6]

Block# Prefix Description Reverse Domain
34 2406:6400:0020:0000::/45 WAN Prefix CS Link Region3 Summary [R8]
35 2406:6400:0020:0000::/46 |WAN CS Link Region3 POP1 Summary [R7]
36 2406:6400:0024:0000::/46 |WAN CS Link Region3 POP2 Summary [R9]

Block# Prefix Description Reverse Domain
39 2406:6400:0028:0000::/45 |WAN Prefix CS Link Region4 Summary [R11]
40 2406:6400:0028:0000::/46 |WAN CS Link Region4 POP1 Summary [R10]

2406:6400:002C:0000::/46 |WAN CS Link Region4 POP2 Summary [R12]

APNI
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Training ISP IPV6 Addressing Plan
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 8: Further detail loopback

Block# Prefix Description PTR Record SOR Registration
20 2406:6400:0000:0000::/48 Loopback No Recommeded
YES
43 2406:6400:0000:0000::1/128 Routerl loopback 0 YES No No
44 2406:6400:0000:0000::2/128 Router2 loopback 0 YES No No
45 2406:6400:0000:0000::3/128 Router3 loopback 0 YES No No
46 2406:6400:0000:0000::4/128 Router4 loopback 0 YES No No
47 2406:6400:0000:0000::5/128 Router5 loopback 0 YES No No
48 2406:6400:0000:0000::6/128 Router6 loopback 0 YES No No
49 2406:6400:0000:0000::7/128 Router7 loopback 0 YES No No
50 2406:6400:0000:0000::8/128 Router8 loopback 0 YES No No
51 2406:6400:0000:0000::9/128 Router9 loopback 0 YES No No
52 2406:6400:0000:0000::10/128 Router10 loopback 0 YES No No
53 2406:6400:0000:0000::11/128 Router11 loopback 0 YES No No
54 2406:6400:0000:0000::12/128 Router12 loopback 0 YES No No
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 9: Further detail transport

Block# Prefix Description PTR Record SOR Reg_jistration

21 2406:6400:0002:0000::/48 Purple Transport No Recommeded
2406:6400:0002:0000::1/48 Router2 fa0/0 YES No No
2406:6400:0002:0000::2/48 Router5 fa0/0 YES No No
2406:6400:0002:0000::3/48 Router8 fa0/0 YES No No
2406:6400:0002:0000::4/48 Router11 fa0/0 YES No No

Block# Prefix Description PTR Record SOR Registration

22 2406:6400:0003:0000::/48 Green Transport No Recommended
2406:6400:0003:0000::1/48 Router2 fa0/1 YES No No
2406:6400:0003:0000::2/48 Router5 fa0/1 YES No No
2406:6400:0003:0000::3/48 Router8 fa0/1 YES No No
2406:6400:0003:0000::4/48 Router1l fa0/1 YES No No
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Training ISP IPV6 Addressing Plan
» |Pv6 Address Plan:

Table 10: Further detail Infra WAN

Block# | Prefix | Description | PTR Record | SOR | Registration
23 |2406:6400:000E:0000::/48 |WAN Prefix Infra Link | | No | Recommeded

R2
R2
R1

-R1[::2 YES No No
YES No No
YES No No

55 2406:6400:000E:
56 2406:6400:000E:
57 2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
58 2406:6400:000E:
59 2406:6400:000E:
60 2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
61 2406:6400:000E:
62 2406:6400:000E:
63 2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
64 2406:6400:000E:
65 2406:6400:000E:
66 2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:
2406:6400:000E:

R

YE
YES

No No
No No

(%

R8
R8
R7

YES No No
YES No No
YES No No

R11
R11
R10

-R10
-R12
-R12

YES No No
YES No No
YES No No




Training ISP IPV6 Addressing Plan
« |Pv6 Address Plan:

Table 11: Detail CS link WAN Region 1

Block# Prefix Description PTR Record SOR Registration
27 2406:6400:0010:0000::/48 |WAN Prefix CS Link R1 Regionl No Recommeded
2406:6400:0010:0000::/64 R1[::1]-CAR1[::2] Yes No No
2406:6400:0010:0001::/64 Yes No No
2406:6400:0010:0002::/64 Yes No No
2406:6400:0010:0003::/64 Yes No No
2406:6400:0010:0004::/64 Yes No No
2406:6400:0010:0005::/64 Yes No No
2406:6400:0010:0006::/64 Yes No No
2406:6400:0010:0007::/64 Yes No No
2406:6400:0010:0008::/64 Yes No No
2406:6400:0010:0009::/64 Yes No No
2406:6400:0010:000A::/64 Yes No No
2406:6400:0010:000B::/64 Yes No No
2406:6400:0010:000C::/64 Yes No No
2406:6400:0010:000D::/64 Yes No No
2406:6400:0010:000E::/64 Yes No No
2406:6400:0010:000F::/64 Yes No No

Block# Prefix Description PTR Record SOR Registration
28 2406:6400:0014:0000::/48 |WAN Prefix CS Link R3 Regionl No Recommeded
2406:6400:0014:0000::/64 R3[::1]-CBR1[::2] Yes No No
2406:6400:0014:0001::/64 Yes No No
2406:6400:0014:0002::/64 Yes No No
2406:6400:0014:0003::/64 Yes No No
2406:6400:0014:0004::/64 Yes No No
2406:6400:0014:0005::/64 Yes No No
2406:6400:0014:0006::/64 Yes No No
2406:6400:0014:0007::/64 Yes No No
2406:6400:0014:0008::/64 Yes No No
2406:6400:0014:0009::/64 Yes No No
2406:6400:0014:000A::/64 Yes No No
2406:6400:0014:000B::/64 Yes No No
2406:6400:0014:000C::/64 Yes No No
2406:6400:0014:000D::/64 Yes No No
2406:6400:0014:000E::/64 Yes No No
2406:6400:0014:000F::/64 Yes No No
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Training ISP IPV6 Addressing Plan
« |Pv6 Address Plan:

Table 12: Detail CS link WAN Region 2

Block# Prefix Description PTR Record SOR Registration
32 2406:6400:0018:0000::/48 |WAN Prefix CS Link R4 Region2 No Re(?ommeded
2406:6400:0018:0000::/64 R4[::1]-CAR2[::2] Yes No No
2406:6400:0018:0001::/64 Yes No No
2406:6400:0018:0002::/64 Yes No No
2406:6400:0018:0003::/64 Yes No No
2406:6400:0018:0004::/64 Yes No No
2406:6400:0018:0005::/64 Yes No No
2406:6400:0018:0006::/64 Yes No No
2406:6400:0018:0007::/64 Yes No No
2406:6400:0018:0008::/64 Yes No No
2406:6400:0018:0009::/64 Yes No No
2406:6400:0018:000A::/64 Yes No No
2406:6400:0018:000B::/64 Yes No No
2406:6400:0018:000C::/64 Yes No No
2406:6400:0018:000D::/64 Yes No No
2406:6400:0018:000E::/64 Yes No No
2406:6400:0018:000F::/64 Yes No No

Block# Prefix Description PTR Record SOR Registration
33 2406:6400:001C:0000::/48 |WAN Prefix CS Link R6 Region2 No Recommeded
2406:6400:001C:0000::/64 R6[::1]-CBR2[::2] Yes No No
2406:6400:001C:0001::/64 Yes No No
2406:6400:001C:0002::/64 Yes No No
2406:6400:001C:0003::/64 Yes No No
2406:6400:001C:0004::/64 Yes No No
2406:6400:001C:0005::/64 Yes No No
2406:6400:001C:0006::/64 Yes No No
2406:6400:001C:0007::/64 Yes No No
2406:6400:001C:0008::/64 Yes No No
2406:6400:001C:0009::/64 Yes No No
2406:6400:001C:000A::/64 Yes No No
2406:6400:001C:000B::/64 Yes No No
2406:6400:001C:000C::/64 Yes No No
2406:6400:001C:000D::/64 Yes No No
2406:6400:001C:000E::/64 Yes No No
2406:6400:001C:000F::/64 Yes No No
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Training ISP IPV6 Addressing Plan
« |Pv6 Address Plan:

Table 13: Detail CS link WAN Region3

Block# Prefix Description PTR Record SOR Registration
37 2406:6400:0020:0000::/48 [WAN Prefix CS Link R7 Region3 No Recommeded
2406:6400:0020:0000::/64 R7[::1]-CAR3[::2] Yes No No
2406:6400:0020:0001::/64 Yes No No
2406:6400:0020:0002::/64 Yes No No
2406:6400:0020:0003::/64 Yes No No
2406:6400:0020:0004::/64 Yes No No
2406:6400:0020:0005::/64 Yes No No
2406:6400:0020:0006::/64 Yes No No
2406:6400:0020:0007::/64 Yes No No
2406:6400:0020:0008::/64 Yes No No
2406:6400:0020:0009::/64 Yes No No
2406:6400:0020:000A::/64 Yes No No
2406:6400:0020:000B::/64 Yes No No
2406:6400:0020:000C::/64 Yes No No
2406:6400:0020:000D::/64 Yes No No
2406:6400:0020:000E::/64 Yes No No
2406:6400:0020:000F::/64 Yes No No

Block# Prefix Description PTR Record SOR Registration
38 2406:6400:0024:0000::/48 |WAN Prefix CS Link R9 Region3 No Recommeded
2406:6400:0024:0000::/64 R9[::1]-CBR3[::2] Yes No No
2406:6400:0024:0001::/64 Yes No No
2406:6400:0024:0002::/64 Yes No No
2406:6400:0024:0003::/64 Yes No No
2406:6400:0024:0004::/64 Yes No No
2406:6400:0024:0005::/64 Yes No No
2406:6400:0024:0006::/64 Yes No No
2406:6400:0024:0007::/64 Yes No No
2406:6400:0024:0008::/64 Yes No No
2406:6400:0024:0009::/64 Yes No No
2406:6400:0024:000A::/64 Yes No No
2406:6400:0024:0008B::/64 Yes No No
2406:6400:0024:000C::/64 Yes No No
2406:6400:0024:000D::/64 Yes No No
2406:6400:0024:000E::/64 Yes No No
2406:6400:0024:000F::/64 Yes No No
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Training ISP IPV6 Addressing Plan
« |Pv6 Address Plan:

Table 15: Customer block Region 1

Block# Prefix Description Reverse DNS SOR Registration
7 2406:6400:8000:0000::/35 |Customer block Region 1

2406:6400:8000:0000::/40 [Customer block POP1 [R1] >= /48 Yes Yes
2406:6400:8100:0000::/40
2406:6400:8200:0000::/40
2406:6400:8300:0000::/40
2406:6400:8400:0000::/40
2406:6400:8500:0000::/40
2406:6400:8600:0000::/40
2406:6400:8700:0000::/40
2406:6400:8800:0000::/40 [Customer block future use/POP >= /48 Yes Yes
2406:6400:8900:0000::/40
2406:6400:8A00:0000::/40
2406:6400:8B00:0000::/40
2406:6400:8C00:0000::/40
2406:6400:8D00:0000::/40
2406:6400:8E00:0000::/40
2406:6400:8F00:0000::/40
2406:6400:9000:0000::/40 [Customer block future use/POP >= /48 Yes Yes
2406:6400:9100:0000::/40
2406:6400:9200:0000::/40
2406:6400:9300:0000::/40
2406:6400:9400:0000::/40
2406:6400:9500:0000::/40
2406:6400:9600:0000::/40
2406:6400:9700:0000::/40
2406:6400:9800:0000::/40 [Customer block POP2 [R3] >= /48 Yes Yes
2406:6400:9900:0000::/40
2406:6400:9A00:0000::/40
2406:6400:9B00:0000::/40
2406:6400:9C00:0000::/40
2406:6400:9D00:0000::/40
2406:6400:9E00:0000::/40
2406:6400:9F00:0000::/40
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 16: Summarization oprions customer block Region 1

Block# Prefix Description Reverse Domain
2406:6400:8000:0000::/35 [Customer block Region 1 [R2]
2406:6400:8000:0000::/37 [Customer block POP1 [R1]
2406:6400:8800:0000::/37 [Customer block future use/POP
2406:6400:9000:0000::/37 |[Customer block future use/POP
2406:6400:9800:0000::/37 [Customer block POP2 [R3]
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Training ISP IPV6 Addressing Plan
» |Pv6 Address Plan:

Table 17: Detail customer block Region 1

Block# Prefix Description Reverse DNS SOR Registration
2406:6400:8000:0000::/40 |1st Customer block POP1 [R1]

2406:6400:8000:0000::/48 |1st Customer prefix POP1 [R1] Yes Yes
2406:6400:8001:0000::/48
2406:6400:8002:0000::/48
2406:6400:8003:0000::/48
2406:6400:8004:0000::/48
2406:6400:8005:0000::/48
2406:6400:8006:0000::/48
2406:6400:8007:0000::/48

2406:6400:9800:0000::/40 |[1st Customer block POP2 [R3]
2406:6400:9800:0000::/48 |1st Customer prefix POP2 [R3] Yes Yes
2406:6400:9801:0000::/48
2406:6400:9802:0000::/48
2406:6400:9803:0000::/48
2406:6400:9804:0000::/48
2406:6400:9805:0000::/48
2406:6400:9806:0000::/48
2406:6400:9807:0000::/48
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Training ISP IPV6 Addressing Plan
« |Pv6 Address Plan:

Table 18: Customer block Region 2

Block#

Prefix

Description

Reverse DNS

SOR

Registration

8

2406:6400:2000:0000::

/35

Customer block Region 2

2406:

6400:A000:0000:

/40

Customer block POP1 [R4]

>= /48 Yes

Yes

2406:

6400:A100:0000:

:/40

2406:

6400:A200:0000:

/40

2406:

6400:A300:0000:

/40

2406:

6400:A400:0000:

/40

2406:

6400:A500:0000:

/40

2406:

6400:A600:0000:

/40

2406:

6400:A700:0000:

/40

2406:

6400:A800:0000:

/40

Customer block future use/POP

>= /48 Yes

Yes

2406:

6400:A900:0000:

:/40

2406:

6400:AA00:0000:

/40

2406:

6400:AB00:0000:

/40

2406:

6400:AC00:0000:

/40

2406:

6400:AD00:0000

::/40

2406:

6400:AE00:0000:

/40

2406:

6400:AF00:0000:

/40

2406:

6400:B000:0000:

/40

Customer block future use/POP

>= /48 Yes

Yes

2406:

6400:B100:0000:

/40

2406:

6400:B200:0000:

/40

2406:

6400:B300:0000:

/40

2406:

6400:B400:0000:

/40

2406:

6400:B500:0000:

/40

2406:

6400:B600:0000:

/40

2406:

6400:B700:0000:

/40

2406:

6400:B800:0000:

/40

Customer block POP2 [R6]

>= /48 Yes

Yes

2406:

6400:B900:0000:

/40

2406:

6400:BA00:0000:

/40

2406:

6400:BB00:0000:

:/40

2406:

6400:BC00:0000:

/40

2406:

6400:BD00:0000:

/40

2406:

6400:BE00:0000:

/40

2406

6400:BF00:0000:

/40

/,(6::9[]/) 37




Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 19: Summarization oprions customer block Region 2

Block#

Prefix

Description

Reverse Domain

2406:6400:A000:0000

::/35

Customer block Region 2 [R5]

2406:6400:A000:0000

1:/37

Customer block POP1 [R4]

2406:6400:A800:0000

::/37

Customer block future use/POP

2406:6400:B000:0000

::/37

Customer block future use/POP

2406:6400:B800:0000

1:/37

Customer block POP2 [R6]

/::/6::913:/::/3) 38



Training ISP IPV6 Addressing Plan
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Training ISP IPV6 Addressing Plan
» |Pv6 Address Plan:

Table 20: Detail customer block Region 2

Block# Prefix Description Reverse DNS SOR Registration
2406:6400:A000:0000::/40 |[1st Customer block POP1 [R4]

2406:6400:A000:0000::/48 |1st Customer prefix POP1 [R4] Yes Yes
2406:6400:A001:0000::/48
2406:6400:A002:0000::/48
2406:6400:A003:0000::/48
2406:6400:A004:0000::/48
2406:6400:A005:0000::/48
2406:6400:A006:0000::/48
2406:6400:A007:0000::/48

2406:6400:B800:0000::/40 |1st Customer block POP2 [R6]
2406:6400:B800:0000::/48 |1st Customer prefix POP2 [R6] Yes Yes
2406:6400:B801:0000::/48
2406:6400:B802:0000::/48
2406:6400:B803:0000::/48
2406:6400:B804:0000::/48
2406:6400:B805:0000::/48
2406:6400:B806:0000::/48
2406:6400:B807:0000::/48

B o) TTTON



Training ISP IPV6 Addressing Plan

Table 21: Customer block Region 3

Block# Prefix Description Reverse DNS SOR Registration
9 2406:6400:c000:0000::/35 Customer block Region 3

2406:6400:C000:0000::/40 [Customer block POP1 [R7] >= /48 Yes Yes
2406:6400:C100:0000::/40
2406:6400:C200:0000::/40
2406:6400:C300:0000::/40
2406:6400:C400:0000::/40
2406:6400:C500:0000::/40
2406:6400:C600:0000::/40
2406:6400:C700:0000::/40
2406:6400:C800:0000::/40 [Customer block future use/POP >= /48 Yes Yes
2406:6400:C900:0000::/40
2406:6400:CA00:0000::/40
2406:6400:CB00:0000::/40
2406:6400:CC00:0000::/40
2406:6400:CD00:0000::/40
2406:6400:CE00:0000::/40
2406:6400:CF00:0000::/40
2406:6400:D000:0000::/40 [Customer block future use/POP >= /48 Yes Yes
2406:6400:D100:0000::/40
2406:6400:D200:0000::/40
2406:6400:D300:0000::/40
2406:6400:D400:0000::/40
2406:6400:D500:0000::/40
2406:6400:D600:0000::/40
2406:6400:D700:0000::/40
2406:6400:D800:0000::/40 |Customer block POP2 [R9] >= /48 Yes Yes
2406:6400:D900:0000::/40
2406:6400:DA00:0000::/40
2406:6400:DB00:0000::/40
2406:6400:DC00:0000::/40
2406:6400:DD00:0000::/40
2406:6400:DE00:0000::/40
2406:6400:DF00:0000::/40

/;;,(6::9[:: fS) L,



Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 22: Summarization oprions customer block Region 3

Block#

Prefix

Description

Reverse Domain

2406:6400:c000:0000::/35

Customer block Region 3 [R8]

2406:6400:C000:0000::/37

Customer block POP1 [R7]

2406:6400:C800:0000::/37

Customer block future use/POP

2406:6400:D000:0000::/37

Customer block future use/POP

2406:6400:D800:0000::/37

Customer block POP2 [R9]

/3?/6::91::/::/3) 42



Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 23: Detail customer block Region 3

Block# Prefix Description Reverse DNS SOR Reg_]istration
2406:6400:C000:0000::/40 |1st Customer block POP1 [R7]

2406:6400:C000:0000::/48 |1st Customer prefix POP1 [R7] Yes Yes
2406:6400:C001:0000::/48
2406:6400:C002:0000::/48
2406:6400:C003:0000::/48
2406:6400:C004:0000::/48
2406:6400:C005:0000::/48
2406:6400:C006:0000::/48
2406:6400:C007:0000::/48

2406:6400:D800:0000::/40 [1st Customer block POP2 [R9]
2406:6400:D800:0000::/48 |1st Customer prefix POP2 [R9] Yes Yes
2406:6400:D801:0000::/48
2406:6400:D802:0000::/48
2406:6400:D803:0000::/48
2406:6400:D804:0000::/48
2406:6400:D805:0000::/48
2406:6400:D806:0000::/48
2406:6400:D807:0000::/48
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Training ISP
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Training ISP IPV6 Addressing Plan

Table 24: Customer block Region 4

Block# Prefix Description Reverse DNS SOR Registration
10 2406:6400:e000:0000::/35 |Customer block Region 4

2406:6400:E000:0000::/40 |Customer block POP1 [R10] >= /48 Yes Yes
2406:6400:E100:0000::/40
2406:6400:E200:0000::/40
2406:6400:E300:0000::/40
2406:6400:E400:0000::/40
2406:6400:E500:0000::/40
2406:6400:E600:0000::/40
2406:6400:E700:0000::/40
2406:6400:E800:0000::/40 |Customer block future use/POP >= /48 Yes Yes
2406:6400:E900:0000::/40
2406:6400:EA00:0000::/40
2406:6400:EB00:0000::/40
2406:6400:EC00:0000::/40
2406:6400:ED00:0000::/40
2406:6400:EE00:0000::/40
2406:6400:EF00:0000::/40
2406:6400:F000:0000::/40 |Customer block future use/POP >= /48 Yes Yes
2406:6400:F100:0000::/40
2406:6400:F200:0000::/40
2406:6400:F300:0000::/40
2406:6400:F400:0000::/40
2406:6400:F500:0000::/40
2406:6400:F600:0000::/40
2406:6400:F700:0000::/40
2406:6400:F800:0000::/40 |Customer block POP2 [R12] >= /48 Yes Yes
2406:6400:F900:0000::/40
2406:6400:FA00:0000::/40
2406:6400:FB00:0000::/40
2406:6400:FC00:0000::/40
2406:6400:FD00:0000::/40
2406:6400:FE00:0000::/40
2406:6400:FF00:0000::/40

APNIC 23 T




Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 25: Summarization oprions customer block Region 4

Block# Prefix Description Reverse Domain
2406:6400:e000:0000::/35 |Customer block Region 4 [R11]
2406:6400:E000:0000::/37 |Customer block POP1 [R10]
2406:6400:E800:0000::/37 |Customer block future use/POP
2406:6400:F000:0000::/37 |Customer block future use/POP
2406:6400:F800:0000::/37 |Customer block POP2 [R12]
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Training ISP IPV6 Addressing Plan
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Training ISP IPV6 Addressing Plan

* |Pv6 Address Plan:

Table 26: Detail customer block Region 4

Block#

Prefix

Description

Reverse DNS

SOR

Reg_;istration

2406:6400:

E000:0000:

/40

1st Customer block POP1 [R10]

2406:6400:

E000:0000:

/48

1st Customer prefix POP1 [R10]

Yes

Yes

2406:6400:

E001:0000:

/48

2406:6400:

E002:0000:

:/48

2406:6400:

E003:0000:

/48

2406:6400:

E004:0000:

/48

2406:6400:

E005:0000:

/48

2406:6400:

E006:0000:

/48

2406:6400:

E007:0000:

/48

2406:6400:

F800:0000:

:/40

1st Customer block POP2 [R10]

2406:6400:

F800:0000:

:/48

1st Customer prefix POP2 [R10]

Yes

Yes

2406:6400:

F801:0000:

/48

2406:6400:

F802:0000:

/48

2406:6400:

F803:0000:

/48

2406:6400:

F804:0000:

/48

2406:6400:

F805:0000:

/48

2406:6400:

F806:0000:

:/48

2406:6400:

F807:0000:

:/48

/::,(6::9[:: =)

48



Training ISP IPV4 Addressing Plan

« Current IPv4 Addressing Plan:

Summary parent block IPV4

Block# Prefix Size Description
1 172.16.0.0 /19 Parent block
2 172.16.0.0 /120 Infrastructure
3 172.16.16.0 120 Customer network

/::/6::9/13/3:/:5) 49



Training ISP IPV4 Addressing Plan
« Current IPv4 Addressing Plan:

Detail DC infrastructure block IPV4

Block# Prefix Size Description SOR Register
2 172.16.0.0 /120 Infrastructure
4 172.16.0.0 123 Router2 DC summary net
172.16.0.0 124 Router2 DC No Recommended
6 172.16.2.0 123 Router5 DC summary net
7 172.16.2.0 124 Router5 DC No | Recommended
172.16.4.0 123 Router8 DC summary net
172.16.4.0 124 Router8 DC No | Recommended
10 172.16.6.0 123 Router11 DC summary net
11 172.16.6.0 124 Router11 DC No Recommended

/:2,(6::9[::/3[::) 50



Training ISP IPV4 Addressing Plan
« Current IPv4 Addressing Plan:

Detail infrastructure WAN block IPV4

12 172.16.10.0 124 WAN prefix Optional
13 172.16.10.0 /30 Router2-1 WAN No
14 172.16.10.4 /30 Router2-3 WAN No
15 172.16.10.8 /30 Router1-3 WAN No
16 172.16.10.24 | /30 Router5-4 WAN No
17 172.16.10.28 | /30 Router5-6 WAN No
18 172.16.10.32 | /30 Router4-6 WAN No
19 172.16.10.48 | /30 Router8-7 WAN No
20 172.16.10.52 | /30 Router8-9 WAN No
21 172.16.10.56 | /30 Router7-9 WAN No
22 172.16.10.72 | /30 Router11-10 WAN No
23 172.16.10.76 | /30 Router11-12 WAN No
24 172.16.10.80 | /30 Router10-12 WAN No

Qs



Training ISP IPV4 Addressing Plan

« Current IPv4 Addressing Plan:

Detail infrastructure block Transport & Loopback IPV4

25 172.16.12.0 /24 | Transport link PURPLE No
26 172.16.13.0 /24 | Transport link GREEN No
27 172.16.15.0 /24 | Loopback No

/::/6::9/13/3:/:5) 52



Training ISP IPV4 Addressing Plan

Detail customer block

Block# Prefix Size Description SOR Register
28 172.16.6.0 120 Customer network

29 172.16.16.0 122 Router2 summary net
30 172.16.16.0 123 Router1 CS network Yes Must
31 172.16.18.0 123 Router3 CS network Yes Must

32 172.16.20.0 122 Router5 summary net
33 172.16.20.0 123 Router4 CS network Yes Must
34 172.16.22.0 123 Router6 CS network Yes Must

35 172.16.24.0 122 Router8 summary net
36 172.16.24.0 123 Router7 CS network Yes Must
37 172.16.26.0 123 Router9 CS network Yes Must

38 172.16.28.0 122 Router11 summary net
39 172.16.28.0 123 Router10 CS network Yes Must
40 172.16.30.0 123 Router12 CS network Yes Must
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Training ISP IPV4 Addressing Plan
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