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Part 1: Identify the Different Types of IPv6 Addresses 

In Part 1, you will review the characteristics of IPv6 addresses to identify the different types of IPv6 
addresses. 

Step 1: Review the different types of IPv6 addresses. 

An IPv6 address is 128 bits long. It is most often presented as 32 hexadecimal characters. Each 
hexadecimal character is the equivalent of 4 bits (4 x 32 = 128). A non-abbreviated IPv6 host address is 
shown here: 

2001:0DB8:0001:0000:0000:0000:0000:0001 

A hextet is the hexadecimal, IPv6 version of an IPv4 octet. An IPv4 address is 4 octets long, separated by 
dots. An IPv6 address is 8 hextets long, separated by colons. 

An IPv4 address is 4 octets and is commonly written or displayed in decimal notation. 

255.255.255.255 

An IPv6 address is 8 hextets and is commonly written or displayed in hexadecimal notation. 

FFFF:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF 

In an IPv4 address, each individual octet is 8 binary digits (bits). Four octets equals one 32-bit IPv4 
address. 

11111111 = 255 

11111111.11111111.11111111.11111111 = 255.255.255.255 

In an IPv6 address, each individual hextet is 16 bits long. Eight hextets equals one 128-bit IPv6 address. 

1111111111111111 = FFFF 

1111111111111111.1111111111111111.1111111111111111.1111111111111111. 
1111111111111111.1111111111111111.1111111111111111.1111111111111111 = 
FFFF:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF 

If we read an IPv6 address starting from the left, the first (or far left) hextet identifies the IPv6 address 
type. For example, if the IPv6 address has all zeros in the far left hextet, then the address is possibly a 
loopback address. 

0000:0000:0000:0000:0000:0000:0000:0001 = loopback address 

::1 = loopback address abbreviated 

As another example, if the IPv6 address has FE80 in the first hextet, then the address is a link-local 
address. 

FE80:0000:0000:0000:C5B7:CB51:3C00:D6CE = link-local address 

FE80::C5B7:CB51:3C00:D6CE = link-local address abbreviated 

Study the chart below to help you identify the different types of IPv6 address based on the numbers in the 
first hextet. 
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First Hextet (Far Left) Type of IPv6 Address 

0000 to 00FF 
Loopback address, any address, unspecified address, or IPv4-
compatible 

2000 to 3FFF 

Global unicast address (a routable address in a range of 
addresses that is currently being handed out by the Internet 
Assigned Numbers Authority [IANA]) 

FE80 to FEBF 
Link-local (a unicast address which identifies the host computer 
on the local network) 

FC00 to FCFF 

Unique-local (a unicast address which can be assigned to a host 
to identify it as being part of a specific subnet on the local 
network) 

FF00 to FFFF Multicast address 

There are other IPv6 address types that are either not yet widely implemented, or have already become 
deprecated, and are no longer supported. For instance, an anycast address is new to IPv6 and can be 
used by routers to facilitate load sharing and provide alternate path flexibility if a router becomes 
unavailable. Only routers should respond to an anycast address. Alternatively, site-local addresses 
have been deprecated and replaced by unique-local addresses. Site-local addresses were identified by 
the numbers FEC0 in the initial hextet. 

In IPv6 networks, there are no network (wire) addresses or broadcast addresses as there are in IPv4 
networks. 

Step 2: Match the IPv6 address to its type. 

Match the IPv6 addresses to their corresponding address type. Notice that the addresses have been 
compressed to their abbreviated notation and that the slash network prefix number is not shown. Some 
answer choices must be used more than once. 

IPv6 Address Answer  Answer Choices 

2001:0DB8:1:ACAD::FE55:6789:B210      1.  a. Loopback address 

::1      2.   b. Global unicast address 

FC00:22:A:2::CD4:23E4:76FA      3.   c. Link-local address 

2033:DB8:1:1:22:A33D:259A:21FE      4.   d. Unique-local address 

FE80::3201:CC01:65B1      5.   e. Multicast address 

FF00::      6.    

FF00::DB7:4322:A231:67C      7.    

FF02::2      8.    

Part 2: Examine a Host IPv6 Network Interface and Address 

In Part 2, you will check the IPv6 network settings of your PC to identify your network interface IPv6 address. 

Step 1: Check your PC IPv6 network address settings. 

a. Verify that the IPv6 protocol is installed and active on your PC-A (check your Local Area Connection 
settings). 
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                                       8.8.4.4 

   <output omitted> 

i. You can see from the output that the client PC has an IPv6 link-local address with a randomly generated 
interface ID. What does it indicate about the network regarding IPv6 global unicast address, IPv6 unique-
local address, or IPv6 gateway address? 

 

 

 

 

j. What kind of IPv6 addresses did you find when using ipconfig /all? 

 

 

 

 

Part 3: Practice IPv6 Address Abbreviation 

In Part 3, you will study and review rules for IPv6 address abbreviation to correctly compress and decompress 
IPv6 addresses. 

Step 1: Study and review the rules for IPv6 address abbreviation. 

Rule 1: In an IPv6 address, a string of four zeros (0s) in a hextet can be abbreviated as a single zero. 

2001:0404:0001:1000:0000:0000:0EF0:BC00 

2001:0404:0001:1000:0:0:0EF0:BC00 (abbreviated with single zeros) 

Rule 2: In an IPv6 address, the leading zeros in each hextet can be omitted, trailing zeros cannot be omitted. 

2001:0404:0001:1000:0000:0000:0EF0:BC00 

2001:404:1:1000:0:0:EF0:BC00 (abbreviated with leading zeros omitted) 

Rule 3: In an IPv6 address, a single continuous string of four or more zeros can be abbreviated as a double 
colon (::). The double colon abbreviation can only be used one time in an IP address. 

2001:0404:0001:1000:0000:0000:0EF0:BC00 

2001:404:1:1000::EF0:BC00 (abbreviated with leading zeroes omitted and continuous zeros 
replaced with a double colon) 

The image below illustrates these rules of IPv6 address abbreviation: 
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Most global unicast (routable) addresses use a 64-bit network prefix and a 64-bit host address. However, the 
network portion of an IPv6 address is not restricted to 64 bits in length and its length is identified at the end of 
the address by slash notation, followed by a decimal number indicating its length. If the network prefix is /64, 
then the network portion of the IPv6 address is 64 bits long from left to right. The host portion, or interface ID, 
which is the last 64 bits, is the remaining length of the IPv6 address. In some cases, as with a loopback 
address, the network prefix can be /128, or one hundred and twenty eight bits long. In this case, there are no 
bits left over for the interface identifier, and therefore, the network is restricted to a single host. Here are some 
examples of IPv6 addresses with different network prefix lengths: 

Global unicast address: 2001:DB8:0001:ACAD:0000:0000:0000:0001/64 

Loopback address: ::1/128 

Multicast address:  FF00::/8 

All networks address: ::/0 (similar to a quad zero address in IPv4) 

Link-local address  

fe80::8d4f:4f4d:3237:95e2%14 (notice that the slash fourteen at 
the end of the address is represented by a percent sign and the 
decimal number of fourteen. This address was taken from the 
output of an ipconfig /all command in the Windows Command 
Prompt) 

From left to right, the network portion of an IPv6 global unicast address has a hierarchical structure that will 
give the following information: 

1) IANA Global Routing Number (the first three binary bits are fixed as 001) 

200::/12 

2) Regional Internet Registry (RIR) Prefix (bits /12 to /23) 

2001:0D::/23 (the hexadecimal D character is 1101 in binary. Bits 21 to 23 are 110, and the last 
bit is part of the ISP Prefix) 

3) Internet service provider (ISP) Prefix (the bits up to /32) 

2001:0DB8::/32 

4) Site Prefix or Site Level Aggregator (SLA) which is assigned to the customer by the ISP (the bits up to 
/48) 

2001:0DB8:0001::/48 

5) Subnet Prefix (assigned by the customer; the bits up to /64)  

2001:0DB8:0001:ACAD::/64 

6) Interface ID (the host is identified by the last 64 bits in the address) 

2001:DB8:0001:ACAD:8D4F:4F4D:3237:95E2/64 

The image below shows that the IPv6 address can be grouped into four basic parts: 

1) Global Routing Prefix /32 

2) Site Level Aggregator (SLA) /48 

3) Subnet ID (LAN) /64 

4) Interface ID (last 64 bits) 
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2. Do you think IPv4 networks continue on, or will everyone eventually switch over to IPv6? How long do you 
think it will take? 
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