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e The function in question can completely and
correctly be implemented only with the knowledge
and help of the application standing at the end
points of the communication system. Therefore,
providing that questioned function as a feature of
the communication system itself 1s not possible.
(Sometimes an incomplete version of the function
provided by the communication system may be
useful as a performance enhancement.)
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TUPLE
(TCP and UDP with Port Length Enhancement )

-- A Scribbled Slate Approach for Internet Addressing and Routing --

 TCP and UDP with 6B port numbers

— and extended transport option field
* length of “Data Offset” field of TCP is extended
« unused UDP “Length” field 1s used as “Data Offset”

* the option field may contain alternative source
addresses for better aggregation

* Named after TUBA (was an IPng candidate)

— “TCP and UDP with Bigger Addresses (TUBA), A Simple
Proposal for Internet Addressing and Routing” (RFC1347)

— Port numbers of other protocols may also be enhanced



Header Format of the Current
TCP

SRC port DST port

Sequence Number

Acknowledgment Number

Data Flags & Window
Offset Reserved bits

Checksum Urgent Pointer

Options & Padding
(at most 40B long)




Header Format of TUPLE TCP

SRC port H DST port H
SRC port M DST port M
SRC port L DST port L

Sequence Number

Acknowledgment Number

Data Flags & Window
Offset Reserved

Checksum Urgent Pointer

Options & Padding
(at most 972B long)




Header Format of the Current
UDP

SRC port DST port
Le}lgth Checksum

<Not necessary



Header Format of TUPLE UDP

SRC port H DST port H

SRC port M DST port M

SRC port L DST port L
Data Reserved Checksum
Offset

Options & Padding
(at most 1004B long)




Packet Format of the Current
ICMP ECHO Request & Reply

IP Header

Type Code Checksum

Identifier Sequence Number
Data (variable length)




Packet Format of TUPLE
ICMP ECHO Request

IP Header

Type (8) Code Checksum

SRC port H DST port H

SRC port M DST port M

SRC port L DST port L

Remaining Data (variable length)




Packet Format of TUPLE
ICMP ECHO Reply

IP Header

Type (0) Code Checksum

DST port H SRC port H

DST port M SRC port M

DST port L SRC port L

Remaining Data (variable length)
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End to End NAT
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UPnP (Universal Plug and Play)
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Almost End to End NAT
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