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ABSTRACT

Abstract

The broadband wireless emergency communication system is one of Ad Hoc
Networks. It’s a dynamic, multi-hop, no control center, self-organization system
which is composed of wireless mobile nodes with transceiver and has broad
application prospects. Medium access control protocol is an important part of the Ad
Hoc network protocols. It controls node to access the wireless channel and plays a
decisive role on the network performance.

The dissertation focuses on MAC protocol of the broadband wireless emergency
communication system. It studies on access programs, slot allocation, slots using,
slots conflict management, and then designs and implements the multi-channel access
scheme.

Firstly, based on research into MAC protocol of Ad Hoc network at home and
abroad, the dissertation focuses on analysis of the RTS-CTS handshake methods that
are used to solving hidden terminal, exposed terminal problem and proposes design
goals of MAC protocol suiting for small-scale Ad Hoc Networks.According to the
division of channel strategy, the dissertation analyzes the frame structures of fixed
allocation, dynamic allocation, mixed allocation, and then determines that this project
uses the mixed strategy.

Secondly, the dissertation studies deep in spatial reusing of Ad Hoc network, and
proposes MCD-TDMA (Multi-Channel Dynamic-Time Division Multiple Access)
protocol which improves spatial reuse by solving the problem of hidden terminal,
exposed terminal. The MCD-TDMA protocol is a multi-channel reservation access
protocol supporting unicast and broadcast. The control channels are dynamic but not
reused and the traffic channels are dynamic, reused. The protocol imports four-step
handshake mechanism of RTS/CTS/ACK/DONE, token mechanism, super frame
mechanism, shuffling mechanism. It achieves the dynamic allocation and spatial reuse
of the TCH by interacting signaling in the CCH. The dissertation models and

simulates the MCD-TDMA protocol using the network simulation tool NS-3 based on



Abstract

the theory of protocol algorithms. Experimental results show that the MCD-TDMA
protocol improves the network throughput and gets better packet loss rate comparing
with 802.11DCF when the system load is larger.

Finally, the dissertation designs a simplified version of MCD-TDMA protocol, a
dynamic allocation, no-reuse scheme with a logical center. The frame structure, MAC
frame structure and other mechanisms are designed. The scheme is programmed using
the programmable system solutions for embedded development which are offered by

Xilinx.

Key Words: Ad Hoc; MAC; Spatial Reuse; Dynamic Allocation
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