ISP IPv6 Address Planning Structure

ISP Address Plan Structure fof:5:423)

ISP assigns one part, for the infrastructure,
including Loopback addresses, Point-to-Point
Links, Server LANs.

Infrastructure  One /48 or /44 or /40

Loopback One /64 is enough for all, each is
128

Point-to-Point  Recommend: each link occupies a
/64, configure /127

I Server LAN  One /64 is enough for one LAN I




ISP Address Plan Structure k145053

Enterprise Customers Recommend: Large size: /48
Medium size: /52

Small size: /56
Broadband Customers mail si

Mobile Customers

‘



ISP Address Plan Structure f:5:9:5003)

Enterprise Customers

Broadband Customers One broadband home user gets a /56, or a /60.

Mobile Customers

2:14 <) O



ISP Address Plan Structure ff:4:6023)

Enterprise Customers

Broadband Customers

Mobile Customers Each PDP context of a smartphone or similar

device gets assigned a single /64.




ISP IPv6 Address Planning Structure

ISP Example Topology 5423

Enterprise
Customers l'ui
Internet

ISP Core

Region 4

ISP Network




ISP IPv6 Address Allocation ffop:s (53

» For example, the ISP has been allocated 2001:db8::/32 by the RIR.

2001:db8::/32




IPv6 Address Plan: ISP Regions (afff:ER3

* This example ISP network has 4 regions currently, but there are plans to expand to 9
regions in future years. The network will use a 4-bit nibble for subnetting its regions.

2001:db8:0000::/32

Nibble for
subnetting regions

) $ I



ISP IPv6 Address Distribution EEH137Y




IPv6 Address Plan: ISP Regions

Function

Infrastructure and Region 1 customers

Reserved for future
Reserved for future
Reserved for future
Region 3 customers
Reserved for future
Reserved for future
Reserved for future
Region 2 customers
Reserved for future
Reserved for future
Reserved for future
Region 4 customers
Reserved for future
Reserved for future
Reserved for future

1:46

| Assigned IPv6 Address

2001:db8:0000::/36
2001:db8:1000:/36
2001:db8:°000::/36
2001:db8:3000::/36
2001:db8:4000::/36
2001:db8:5000::/36
2001:db8:5000::/36
2001:db8:7000::/36
2001:db8:5000::/36
2001:db8:5000::/36
2001:db8:000:/36
2001:db8:5000:/36
2001:db8:2000::/36
2001:db8:7000::/36
2001:db8:-000::/36
2001:db8:1000::/36

—

:4623)



ISP Address Plan Structure ff:4:6023)

Enterprise Customers

Broadband Customers

Mobile Customers Each PDP context of a smartphone or similar

device gets assigned a single /64.
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Enterprise Customers

Broadband Customers

Mobile Customers Each PDP context of a smartphone or similar

device gets assigned a single /64.
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Enterprise Customers

Broadband Customers

Mobile Customers Each PDP context of a smartphone or similar

device gets assigned a single /64.




Topic 1.4: Address Allocation Methods

Topic Progress:

— Back to Module

Example of Sequential Allocation Method

* Here is an example of how an ISP may distribute IPv6 address blocks to its

regions using the sequential allocation method.

The ISP is allocating
2001:db8::/32 prefix to
multiple regions; each
region has a /40.

IPv6 Address Block

Region 1
Region 2
Region 3
Region 4
Region 5

2001:db8:0000::/40
2001:db8:0100::/40
2001:db8:0200::/40
2001:db8:0300::/40
2001:db8:0400::/40

f:4€83)



Topic 1.4: Address Allocation Methods

Topic Progress:
— Back to Module

Sparse Allocation Method affef:1033)

» Sparse allocation method is about leaving a lot of space in between address allocations.

+ The effect of the sparse allocation method is to create assignments that are spaced apart
from one another, ensuring assignments can grow as needed while maintaining route

aggregation.
IPv6 address block

A
1

Leaving space after
the 1* allocation



Topic 1.4: Address Allocation Methods

Topic Progress:

— Back to Module

Resource Manager (0 0)
L N

IPv6 Sparse Assignment

Begrmng sddress

Prefis length

-
& Foedback

Number of sssignmants

Misimum assigament size



Topic 1.4: Address Allocation Methods

Topic Progress:

— Back to Module

Example of Sparse Allocation Method f-f:5:4083)

* Here is an example of how an ISP distributes IPv6 address blocks to its regions

using the sparse allocation method.

The ISP will allocate

2001:db8::/32 prefix to IPv6 Address Block

multiple regions; each

region has a /40 Region 1 2001:db8:0000::/40
Region 2 2001:db8:8000::/40 You can see the
allocation is using
Region 3 2001:db8:4000::/40 the sparse allocation
Region 4 2001:db8:000::/40 method.

Region 5 2001:db8:2000::/40



Topic 2.4: Nibble Boundary

Topic Progress:

— Back to Module

Review of Nibble k58023

Components of an IPv6 address:

£
52

:

0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101

1110
1111

Example: 2001:0db8:0000:0000:0000:036e:1250:2b00
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Topic 2.4: Nibble Boundary

Topic Progress:

— Back to Module

Subnet /32 into /36

Subnet1
Subnet2

Subnet3
Subnet4

2001:0db8:9000::/32

A
\

i3 36

2001:0db8: 0000

2001:0db8:
2001:0db8:

2001:0db8:
2001:0db8:

0000
0001
0010
0011

In Binary

000::/32
000::/36
000::/36
000::/36
000::/36

z’::l::fiiffiJ(::)

2001:0db8:0000::/32
2001:0db8:0000::/36
2001:0db8:1000::/36
2001:0db8:2000::/36
2001:0db8:3000::/36

In Hex



Topic 5.2: Enterprise Network IPvé6
Address Planning Scenario

Topic Progress:

— Back to Module

Enterprise Network IPv6 Address Distribution

Enterprise l_

132

India Campuses

Ciine Campuses

J

Australia Campuses

140

Bangladesh Campuses

140

Thailand Campuses

PNG Ca_mpuses
140

J

,;:(:

J

| Function | Assigned IPv6 Address
Enterprise 2001:db8::/32
India Campuses 2001:db8:0000::/40

China Campuses
Australia Campuses
Bangladesh Campuses
Thailand Campuses
PNG Campuses
Reserved for future

2001:db8:0100::/40
2001:db8:0200::/40
2001:db8:0300::/40
2001:db8:0400::/40
2001:db8:0500::/40
2001:db8:0600::/40

2001:db8:ff00::/40



Topic 5.2: Enterprise Network IPv6
Address Planning Scenario

Topic Progress:

— Back to Module

Enterprise Network IPv6 Address Distribution

India Campuses Per Campus Infrastructure
140 J L /48 ; . /52

China Campuses

140 , Data Centre
Australia Campuses
| Enterprise | Per Building
— . S— Bangladesh Campuses 152
140
Thailand Campuses
140
PNG Campuses

140



Topic 5.2: Enterprise Network IPv6
Address Planning Scenario

Topic Progress:

— Back to Module

IPv6 Address Plan: Point-to-Point Link f::4:5023)

[ Function | Assigned IPv6 Address

India-Campust 2001:0b8:0001::/48

Infrastructure 2001:db8:0001:0000::/52

Loopback interfaces 2001:db8:0001:0000::/56
VLAN interface 10: VLAN interface 10: Fo;l:)-;o;lt-in;a ----- ;00-1;8-6'01-01_00-56- TN
2001:db8:1:1::2127 2001:db8:1:1::3/127 _R:s;rv:d ———————— 260;587.031_0130_,‘-‘ S

2001:db8:1:2::2/127

VLAN interface 1?:{“1 'ﬂ} e

VLAN interface 11: v
2001:0b8:1:2:3/127 -!

Aggregation 1

——

Aggregation 2

Core1-Core2 P-to-P link
Core1 VLAN interface 10
Core2 VLAN interface 10

Core1-Agg1 P-to-P link
Core1 VLAN interface 11
Agg1 VLAN interface 11

Network services
Reserved for future

2001:db8:0001:0101::/64
2001:db8:0001:0101::21127
2001:db8:0001:0101::31127
2001:db8:0001:0102::/64
2001:db8:0001:0102::21127
2001:db8:0001:0102::3/127

2001:db8:000 1:0200::/56
2001:db8:0001:0300::/56



Topic Progress:

— Back to Module

IPv6 Address Structure:

DC1

2001:db8

DC IPvB Prefix
2001:db8::/32

Enterprise DC

:0000::/34

DC2

2001:db8:4000::/34

DR1

DC1 Infra and Services

2001:db8:

0000::/36

2001:db8:8000::/34

DR2 (Future use)
2001:db8:c000::/34

Infrastructure
2001:db8:0000::/40

DMZ Service Zones
2001:db8:0100::/40

NAS
2001:db8:0200:/40

Cloud Infra-1
2001:db8:0300::/40

Cloud Infra-2
2001:db8:0400::/40

"::/::;’::f::_((::}



IPv6 Address Plan for Data Centre k5623

Cloud Infra-1 Cloud Infra-2 Reserved for future
2001:db8:0300:740 [l 2001:db8:0400:/40 Il 2001:db8:0500::/40 SN

Infrastructure DMZ Service Zones NAS
2001:db8:0000::/40 2001:db8:0100::/40 2001:db8:0200::/40

Loopback, P2P, HB _ .
2001:db8:0000:/48 ~ 2001:db8:0100:/48
2001:db8:0001:748 | 2001:db8:0101:/48

Infra Servers DB Zone
2001:db8:0002: /48 © 2001:db8:0102:/48
Facility Management :
2001:db8:0003:/48

NOC and NMS
2001:db8:0004:/48




Topic Progress:

— Back to Module

IPv6 Address Plan: DMZ Service Zones 54033
2001:db8:0100::/40

Waeb Zone

2001:08:0100::/48
Aop Zore | Component | Assigned IPv6 Address |

2001:db8:0101:/48
o ~ DB Zone-1 2001:db8:0102:0000::/64

2001:0b8:0102:/48 f DB Zone-2 2001:db8:0102:0001::/64

’ DB Zone-3 2001:db8:0102:0002::/64

« DB Zone

- Web and App may access the DB VMs
- External access are not allowed



Getting IPv6 Global Unicast Addresses k50023
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