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Hidden Terminals in Dual Busy Tone Multiple Access and
an Improved Solution
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Abstract; DBTMA (dual busy tone multiple access) protocol is designed to solve both hidden and
exposed terminal problems, but hidden terminals outside the transmission range of the receiver
are out of control in the protocol. An enhanced protocol named EDBTMA is proposed, which can
eliminate hidden terminals in large-scale ad hoc network. There are two key enhancements in ED-
BTMA different from DBTMA. Firstly, the dual transceiver is adopted in EDBTMA and the
802. 11a/g device is used for high-speed data channel. Secondly, the adaptive busy-tone power
control scheme is used in EDBTMA. The receiver adjusts the transmission power of busy-tone
according to received signal strength of the sender. All hidden terminals are covered by the busy-
tone and no collisions occur during the reception of data packet. Simulation results show that ED-
BTMA solves the hidden terminals problem better than DBTMA and achieves 48% additional
network throughput.
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Algorithm. EDBTMA

1. ON Channel Idle:

2. sensing the average environment noise N;

3. capture frame of ongoing dialogue and construct
neighboring nodes N;

4. calculate node density according to P, and N;

5. ON Receiving RTS:

6. if Channel.is_Busy then

7 back off and drop RTS;

8. else

9. sensing the DATA channel,P<+— RSSI;

10. if P <Linear-Threshold then

11. drop the RTS;

12. else

13. P, <—Amp (P);

14. send busy tone in control channel with power P ;
15. end;

16. end;

17. ON Waiting for RTS and Receives Busy Tone:
18 transmit DATA to destination;

19 function Channel_is_busy

20. begin

21 sensing the CONTROL channel, X <— RSSI;

22. if X=P_ then

23. return TRUE;

24. else

25. return FALSE;

26. end;

27. Function Amp (P)

28. begin

29.  get SINR requirement B according to current data rate;
30. calculate P_;, according to formula (10);

31. collision adaptation and get P’ ;

32. return P, ;
33.end.
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