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Introduction

TCP over Ad Hoc Networks
High bit error rate
Frequent route change
partition



Introduction (cont.)

Implementing a thin layer between IP 
and TCP.

ATCP (Ad hoc TCP)
Standard TCP/IP is unmodified
ATCP is invisible to TCP



Design goals

Improve TCP performance for 
connections setup in ad hoc networks.
Maintain TCP’s congestion control 
behavior.
Appropriate congestion window 
behavior.
Maintain end-to-end TCP semantics.
Be compatible with standard TCP.



Design of ATCP

This paper utilizes network layer 
feedback to put the TCP sender into 
either a persist state, congestion control 
state, or retransmit state.



State transition diagram for 
ATCP at the sender

Initial state



Implementation of ATCP



Data flow through the 
TCP/ATCP/IP stack



Flowchart for function 
atcp_timer()



Flowchart for function 
atcp_input()



Flowchart for function 
atcp_output()



Flowchart for ATCP transition 
between normal and loss states



Simulation results and analyses



ATCP and TCP performance in 
the presence of bit error only



TCP trace in the presence of 
bit error only



ATCP trace in the presence of 
bit error only



TCP congestion windows in 
the presence of bit error only



ATCP congestion windows in 
the presence of bit error only



ATCP and TCP performance in the 
presence of bit error and congestion



ATCP and TCP performance in the 
presence of bit error and partition



ATCP and TCP performance in the 
presence of bit error and larger partition



Route re-computation causes 
packet reordering



ATCP and TCP performance in the presence 
of bit error and packet reordering



TCP and ATCP transfer time for 
1MB data in the general case
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Conclusion

The highlights of ATCP are the following
End-to-end TCP semantics are maintained.
ATCP is transparent
ATCP does not interfere with TCP’s 
congestion control behavior when there is 
network congestion.
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