
 

INTERNET PROTOCOL V6 (IPV6)  

 
IP version 4 has played a central role in the  

internetworking environment for many years. It has proved  
flexible enough to work on many different networking  
technologies. However, it has become a victim of its own  
success Ðexplosive growth! In the early days of the Internet, people  
using it were typically researchers and scientists working in  
academia, high-tech companies, and research laboratories, mainly  
for the purpose of exchanging scientific results through e- mails.  
In the 1990s the World Wide Web and personal computers shifted  
the user of the Internet to the general public. This change has  
created heavy demands for new IP addresses, and the 32 bits of  
the current IP addresses will be exhausted sooner or later.  

In the early1990s the Internet Engineering Task Force  
(IETF) began to work on the successor of IP version 4 that would  
solve the address exhaustion problem and other scalability  
problems. After several proposals were investigated, the new IP  
version was recommended in late 1994. The new version is called  
  
IPv6 for IP version 6 (also called IP next generation or IPng).  
IPv6 was designed to interoperate with IPv4 since it would likely  
take many years to complete the transition from version 4 to  
version 6. Thus IPv6 should retain the most basic service  
provided by IPv4Ða connectionless delivery service. On the other  
hand, IPv6 should also change the IPv4 functions that do not  
work well and support new emerging applications such as real-time  
video conferencing, etc. Some of the changes from IPv4 to IPv6  
include Longer address fields: The length of address field is  



extended from 32 bits to128 bits. The address structure also  
provides more levels of hierarchy.  

Theoretically, the address space can support up to 3:4 1038  
hosts. Simplified header format: The header format of IPv6 is  
simpler than that of IPv4. Some of the header fields in IPv4 such as  
checksum, IHL, identifica- tion, flags, and fragment offset do not  
appear in the IPv6 header.  

Flexible support for options: The options in IPv6 appear in  
optional extension headers that are encoded in a more efficient and  
flexible fashion than they were in IPv4.  

Flow label capability: IPv6 adds a ``flow label'' to identify a  
certain packet ``flow'' that requires a certain QoS. Security: IPv6  
supports built-in authentication and confidentiality. Large packets:  
IPv6 supports payloads that are longer than 64 K bytes, called  
jumbo payloads. Fragmentation at source only: Routers are not  
allowed to fragment packets. If a packet needs to be fragmented, it  
must be done at the source. No checksum field: The checksum field  
has been removed to reduce packet processing time in a router.  
Packets carried by the physical network such as Ethernet, token  
ring, X.25, or ATM are typically already checked. Furthermore,  
higher-layer protocols such as TCP and UDP also perform their  
own verification. Thus removing the checksum field probably would  
not introduce a serious problem in most situations.  



Header Format  
 
The IPv6 header consists of a required basic header and optional  
extension headers. The format of the basic header is shown in  
Figure 8.10. The packet should be transmitted in network byte  
order. The description of each field in the basic header follows.  

Version: The version field specifies the version number of the  
protocol and should be set to 6 for IPv6. The location and length of  
the version field stays unchanged so that the protocol software can  
recognize the version of the packet quickly. Traffic class: The traffic  
class field specifies the traffic class or priority of the packet. The  
traffic class field is intended to support differentiated service.  

Flow label: The flow label field can be to identify the QoS  
requested by the packet. In the standard, a flow is defined as ``a  
sequence of packets sent from a particular source to a particular  
(unicast or multicast) destination for which the source desires  
special handling by the intervening routers.''  

An example of an application that may use a flow label is a  
packet video system that requires its packets to be delivered to the  
destination within a certain time constraint. Routers that see these  
packets will have to process them according to their request.  
Hosts that do not support flows are required to set this field to  
0.  

Payload length: The payload length indicates the length of the  
data (excluding header). With 16 bits allocated to this field, the  
payload length is limited to 65,535 bytes. As we explain below, it  
is possible to send larger payloads by using the option in the  
extension header. Next header: The next header field identifies the  
type of the extension header that follows the basic header. The  
extension header is similar to the options field in IPv4 but is  
more flexible and efficient. Extension headers are further discussed  
below.  



Hop limit: The hop limit field replaces the TTL field in IPv4.  
The name now says what it means: The value specifies the number  
of hops the packet can travel before being dropped by a router.  

Source address and destination address: The source address and  
the destination address identify the source host and the destination  
host, respectively. The address format is discussed below.  
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