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Not every flower can represent love, but roses did it
Not every tree can stand thirst, but cactus did it
Not every protocol can fit the future, but IPv6 did it.

IPv6, the standard of the Internet Future.
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ClassClass--fulful IPv4 AddressIPv4 Address
 bits 0 1 2 3 4 8 16 24 31 

Class A 

Class B 

Class C 

Class D 

0 Network Host 
1.0.0.0 to  

127.255.255.25

128.0.0.0 to  

191.255.255.25

192.0.0.0 to  

223.255.255.25

224.0.0.0 to  

239.255.255.25

240.0.0.0 to  

255.255.255.25
Class E 

Network 

Network Host 

Host 1 0 

1 1 0 

1 1 1 0 

1 1 1 1 

Multicast address 

Reserved 
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Flow LabelFlow Label
� A flow: a sequence of packets which the source 

desires special handling (by hop-by-hop option or 
control protocol)
• identified by combination of source address and non-zero 

flow label(randomly and uniformly chosen), as a hash 
key used by router.

• All packets belonging to the same flow must have the 
same source address, destination address, priority, and 
flow label

• The router may cache the information of next-hop 
interface, decide how to queue the packet based on its 
priority, etc…

• Maximum lifetime of a flow must be specified.
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Traffic ClassTraffic Class
� The 8-bit Traffic Class field in the IPv6 header is 

available for use by originating nodes and/or 
forwarding routers to identify and distinguish between 
different classes or priorities of IPv6 packets.
• E.g., used as the codepoint in differentiated services

� General requirements
• Service interface must provide a means for upper-layer 

protocol to supply the value of traffic class

• Value of traffic class can be changed by source, forwarder, 
receiver

• An upper-layer protocol should not assume the value of 
traffic class in a received packet has not been changed.
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Routing HeaderRouting Header
� Type 0 routing header

• For unicast packet only
• Source places the destination address at the last position of 

the address list in the routing header
• Destination address in the IPv6 header is the first (next) 

desired router on the path
• The routing header will not be examined until the packet 

reaches the node identified in the IPv6 header
• Processing the routing header

• For strict route, if the first address in the address list is not directly 
connected, discard the packet

• Otherwise, swap the destination address of the IPv6 header with 
address[hdr_ext_len/2-seg_left], decrease the segment left field
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Routing Header ExampleRouting Header Example

� Source: S, Destination: D  Intermediates: I1, I2, I3
� As the packet travels from S to I1

Source address = S               Hdr Ext Len = 6 (in units of 64 bits)
Destination=I1                      Segment left = 3

Address[1]=I2
Address[2]=I3
Address[3]=D

� As the packet travels from I1 to I2
Source address = S               Hdr Ext Len = 6
Destination = I2                    Segment left = 2

Address[1]=I1
Address[2]=I3

Address[3]=D
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Routing Header ExampleRouting Header Example

� As the packet travels from I2 to I3
Source address = S               Hdr Ext Len = 6 (in units of 64 bits)

Destination=I3                      Segment left = 1
Address[1]=I1
Address[2]=I2

Address[3]=D

� As the packet travels from I3 to D
Source address = S               Hdr Ext Len = 6
Destination = D                    Segment left = 0

Address[1]=I1
Address[2]=I2

Address[3]=I3
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Fragmentation ExampleFragmentation Example
 

IPv6 Header Fragment 1 Data 

(a) Original packet 

Fragment 2 Data Fragment 3 Data 

IPv6 Header Fragment Header 

(b) Fragments 

Fragment 1 Data 

IPv6 Header Fragment Header Fragment 2 Data 

IPv6 Header Fragment Header Fragment 3 Data 
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Packet Size IssuePacket Size Issue

� MTU of every link must >= 1280 bytes
• Use Path MTU Discovery to discover MTU 

greater than 1280 bytes

• A node need to accept a fragmented packet that 
is as large as 1500 octets
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ReassemblyReassembly
� Unfragmentablepart of the reassembled 

packet consists of all headers up to the 
fragment header
• The next header in the unfragmentablepart is 

replaced by the next header field of the first 
fragment’s fragment header

• Payload length computation
PL.org = PL.first - FL.first - 8 + (8*FO.last) + FL.last

PL: payload
FL: fragment length
FO: fragment offset

Header length up to routing header
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