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IPv6 Address Allocation:

Allocation                         
Prefix         
Fraction of

                                           
(Binary)       
Address Space

  
---------------------------------    
--------------       
--------------------


Reserved                           
0000 0000      
1/256


Unassigned                         
0000 0001      
1/256


Reserved for NSAP Allocation 

0000 001       
1/128


RFC 1888 – only way to embed E.164


Reserved for IPX Allocation     
0000 010       
1/128


Unassigned                         
0000 011       
1/128


Unassigned                         
0000 1         
1/32


Unassigned                         
0001           
1/16


Aggregatable Global Unicast

001            
1/8


Provider-Based Unicast Address 
010            
1/8


Unassigned                         
011            
1/8


Reserved for Geographic


Based Unicast Addresses            
100            
1/8


Unassigned                         
101            
1/8


Unassigned                         
110            
1/8


Unassigned                         
1110           
1/16


Unassigned                         
1111 0         
1/32


Unassigned                         
1111 10        
1/64


Unassigned                         
1111 110       
1/128


Unassigned                         
1111 1110 0    
1/512


Link Local Use Addresses           
1111 1110 10   
1/1024
FE80::/10   - subnet only


Site Local Use Addresses           
1111 1110 11   
1/1024
FEC0::/10  - like rfc1918


Multicast Addresses                
1111 1111      
1/256
FF00::/8

IPv6 Link Local Addressing:

   |   10 bits    |          54  bits           |        64 bits     |

   +--------------+-----------------------------+--------------------+

   | 1111 1110 10 | 00 0000 0000 0000 0000 0000 |    Interface ID    |

   +--------------+-----------------------------+--------------------+
   |     FF80     |
IPv6 Site Local Addressing:

   |       10 bits       |  38 bits   |  16 bits  |       64 bits      |

   +---------------------+------------+-----------+--------------------+

   | 1111 1110 1100 0000 | 0000 0000  | Subnet ID |    Interface ID    |

   +---------------------+------------+-----------+--------------------+

   |         FFC0        |
IPv6 Provider-Based Unicast Address Format:

   | 3 |  5 bits  |   n bits   |   56-n bits  |        64 bits     |

   +---+----------+------------+--------------+--------------------+

   |010|RegistryID| ProviderID | SubscriberID |  Intra-Subscriber  |

   +---+----------+------------+--------------+--------------------+

3 bits – identifying prefix – always 010

5 bits – registry ID

16 bits – provider ID

8 bit – reserved field – zeros

24 bits – subscriber ID

8 bit – reserved field – zeros

64 bits – intrasubscriber

At present there are three Regional Registries: 

•
INTERNIC
(USA)

•
RIPE NCC
(Europe)

•
APNIC 
(Asia)

In addition, address allocation could be done directly by the IANA. Corresponding to this division of address allocation, this document defines the following Registry IDs:


Regional Registry                

Value (binary)


Multi-Regional (IANA)                  

10000

 
RIPE NCC                               

01000

    
INTERNIC                               

11000

   
APNIC                                  

00100

2001::/16 = Sub-TLA Assignments (RFC2450)


ARIN = 2001:0400::/29


RIPE NCC = 2001:0600::/29


APNIC = 2001:0200::/29

2002::/16 = 6to4 (RFC 3056)

3FFE::/16 = 6Bone Testing (RFC 2471)

All other values of the Registry ID are reserved by the IANA

RFC 1897/2471 – IPv6 Test Addresses:

3 bits – identifying prefix – always 010

5 bits - registry ID - 11111

16 bits – provider ID = AS Number

8 bit – reserved field – zeros

24 bits – subscriber ID – high order 24 bits of IPv4 address

8 bit – reserved field – zeros

16 bits – subnet address

48 bits – interface ID = 48 bit interface MAC

Aggregatable Global Unicast Addresses: RFC 2374

   | 3 |  13 bits | 8 bits|   24 bits  |  16 bits |    64 bits     |

   +---+----------+-------+------------+----------+----------------+

   |001|   T.L.A. | Rsvd. |   N.L.A.s  |  S.L.A.  |  Interface ID  |

   +---+----------+-------+------------+----------+----------------+

   |             Provider              |   Site   |      Node      |

   +-----------------------------------+----------+----------------+

   |   Public Topology Routing Prefix  |   End Site Specific Part  |

TLA  =  Top-Level Aggregation ID -  are assigned to Tier 1 ISPs and Exchanges that act in a default-free way with a routing table entry for every active TLA ID (helps constrain the routing complexity)

(8,192 TLAs)

SUB-TLA IDs are assigned out of TLA ID 0x0001.

6to4 address has TLA ID 0x0002 then next 32 bits are IPv4 tunnel endpoint address (V4ADDR)

Rsrv = Reserved for either TLA or NLA expansion

NLA  =  Next Level Aggregation ID - are assigned by TLAs to create a multi-level hierarchy underneath it as the ISP chooses (i.e., multiple NLA levels allow more ISPs and then the end site)

SLA  =  Site Level Aggregation IDs are used to create local addressing hierarchy (e.g., a flat subnet space allowing 65K subnets) - Similar to a subnet in IPv4

Interface ID = unique ID on subnet (typically formed automatically)

EUI-64 Interface ID:

The 64 bit “Interface ID” field can be in 2 different forms:

EUI-64 formed from 48-bit Ethernet Address – for Ethernet attached systems

   |        24 bits        |   16 bits  |      24 bits       |

   +-----------------------+------------+--------------------+

   | Top bits of MAC (OUI) |    FFFE    | Bottom bits of MAC |

   +-----------------------+------------+--------------------+

   |     Company Code      |    FFFE    |  Ethernet Ext. Id  |

   |         24 bits       |   16 bits  |      24 bits       |

   +------------------------64 bits--------------------------+

Interface Identifier Format derived from EUI-64 with u-bit Inverted

   |          24 bits       |                40 bits               |

   +------------------------+--------------------------------------+

   |  “u” Company Code      |       Extension Identifier           |

   +------------------------+--------------------------------------+

   | 0000 00X0                                                     |

   |        0 = not unique                                         |

   |        1 = unique (global)                                    |

   +----------------------------64 bits----------------------------+

http://standards.ieee.org/regauth/oui/tutorials/EUI64.html

IPv6 Multicast Address Assignments: RFC 2375

   |   8 bits  | 4 bits | 4 bits |             112 bits            |

   +-----------+--------+--------+---------------------------------+

   | 1111 1111 | Flags  | Scope  |              Group ID           |

   +-----------+--------+--------+---------------------------------+

   |                             |        33:33:mac-address        |


Flags Field:


Bit 0-3 = reserved must be zero


Bit 4 = 0 if it is a well-known multicast address – Permanently assigned


Bit 4 = 1 if this is a temporary multicast address – Temporary assigned


Scope Field:


0 – Reserved


1 – Node Local (Interface Local)


2 – Link Local


3, 4 – unassigned


5 – Site Local


6, 7 - unassigned


8 – Organization Local


9, A, B, C, D - unassigned


E – Global


F - Reserved


(All other values are reserved)

Interface/Node-Local scope:

FF01::1 = All-nodes

FF01::2 = All-routers

Link-Local scope:

FF02::1 = All-nodes

FF02::2 = All-routers

FF02::9 = RIPng

FF02::5 = AllSPFRouters

FF02::6 = AllDRouters

FF02::A  = EIGRP Router

FF02::D  = All PIM Routers

FF02::1:2 = All DHCP Agents

Site-Local scope:

FF05::2 = All routers

FF05::1:3 = All DHCP Servers

FF05::1:4 = All DHCP Relays

IPv6 Addresses with Embedded IPv4 (RFC 2373):

The IPv6 transition mechanisms include a technique for hosts and routers to dynamically tunnel IPv6 packets over IPv4 routing infrastructure.  IPv6 nodes that utilize this technique are assigned special IPv6 unicast addresses that carry an IPv4 address in the low-order 32-bits. This type of address is termed an "IPv4-compatible IPv6 address" and has the format: 

     |                80 bits               | 16 |      32 bits        |

     +--------------------------------------+--------------------------+

     |0000..............................0000|0000|    IPv4 ADDRESS     |

     +--------------------------------------+----+---------------------+

Example:    192.168.30.1  =   c0A8:1E01

A second type of IPv6 address which holds an embedded IPv4 address is also defined. This address is used to represent the addresses of IPv4-only nodes (those that *do not* support IPv6) as IPv6 addresses. This type of address is termed an "IPv4-mapped IPv6 address" and has the format: 

     |                80 bits               | 16 |      32 bits        |

     +--------------------------------------+--------------------------+

     |0000..............................0000|FFFF|    IPv4 ADDRESS     |

     +--------------------------------------+----+---------------------+

6to4 Addresses:

Described in RFC 3056

   | 3 |  13 bits | 32 bits       |  16 bits |         64 bits     |

   +---+----------+---------------+----------+---------------------+

   |001|   T.L.A. | IPv4 Address  |  S.L.A.  |     Interface ID    |

   +---+----------+---------------+----------+---------------------+

   |FP | 

ISATAP Addresses:

   |       64 bits      |    32 bits    |         32 bits        |

   +--------------------+---------------+------------------------+

   |       Prefix       |  00 00 5E fE  |      IPv4 Address      |

   +--------------------+---------------+------------------------+

IANA’s OUI = 00 00 53

FE = Type identifier indicating an embedded IPv4 address

Anycast Addresses:

EUI-64 format:

   |       64 bits      |       57 bits            |   7 bits      |

   +--------------------+--------------------------+---------------+

   |    Subnet Prefix   | 1111 1101 1111. . . 1111 | Anycast ID    |

   +--------------------+--------------------------+---------------+

Other IPv6 address types:

   |       N bits       |       121 bits           |   7 bits      |

   +--------------------+--------------------------+---------------+

   |    Subnet Prefix   | 1111 1111 1111. . . 1111 | Anycast ID    |

   +--------------------+--------------------------+---------------+

Other IPv6 Addresses:

::/0 = Unspecified default route address

::1 = Loopback address

IPv6 Addressing Links:

http://www.dfn.de/service/ipv6/ipv6aggis.html

http://www.iana.org/assignments/ipv6-multicast-addresses

http://www.iana.org/ipaddress/ip-addresses.htm

www.arin.net/library/guidelines/ipv6_initial.html

www.ripe.net/ripencc/mem-services/registration/ipv6.html

www.apnic/net/faq/IPv6-FAQ.html

