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In terms of the popular wireless network models, the research 
in wireless communications and networks can be divided into 
several major areas including wireless voice networks or 
Wireless Wide Area Networks (WWAN), Mobile Ad hoc 
Networks (MANET), Wireless Personal Area Networks 
(WPAN) and Wireless Local Area Networks (WLAN). 

To reflect the rapid progress in the research of wireless 
communication and mobile computing, the 20th International 
Conference on Advanced Information Networking and 

Applications (AINA 2006), sponsored by IEEE Computer 
Society, was held in Vienna University of Technology, Vienna, 
Austria, from 18 to 20 April 2006. The conference showcases 
the excellent research work done over the globe and strong 
international participation. Following a long tradition of 
excellence, this special issue on ‘Issues and Challenges in 
Wireless Communications and Networks’ publishes the related 
papers selected from the AINA 2006 conference. Among  
the submissions we received, nine papers presented in the 
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conference were accepted for the special issue. Each paper has 
been thoroughly reviewed by at least two reviewers with 
excellent ratings. The topics of the papers include the 
architecture of wireless networks, key management protocols 
for mobile ad hoc networks (MANET), on-demand routings 
protocols for MANET, QoS support and performance analysis 
for 3G, WPANs and WLANs, which have been the main topics 
in wireless and mobile computing. The results presented in 
these papers, including analysis, simulation and experiments, 
reflect the latest progress in these areas and can be summarised 
as follows.  

The paper ‘Hierarchical multi-spanning architecture for 
managed wireless networks’, by B. Kovacs and R. Vida, 
presents network architecture to support the best effort 
multihop extension of managed wireless hotspots. In this 
architecture, nodes are organised into multiple, dynamic 
address tree hierarchies based on their radio connections. 

The next two papers are about security. One is ‘An on-
demand key establishment protocol for MANETs’, by  
K. Mounis, M. Abdallah and A. Hossam, and the other is 
‘Prevention of management frame attacks on 802.11 WLANs’, 
by W. Ge, J. Li and S. Sampalli. The former paper presents an 
efficient protocol for key management by using the underlying 
routing protocols of the ad hoc network. The latter paper 
addresses the issues of how to protect the management frames 
against the attacks, such as Denial of Service (DoS), 
impersonation and Man-In-The-Middle (MITM). The authors 
propose a per-frame authentication scheme that is compatible 
with the original IEEE 802.11 standard. The effectiveness of 
their proposed work is demonstrated by their experimental and 
testing results. 

The third part, about routing protocols for ad hoc networks, 
includes three papers. They are ‘ARM: anonymous routing 
protocol for mobile ad hoc networks’, by S. Seys and  
B. Preneel; ‘AODV-based multipath routing protocol with 
preferential path selection probabilities’, by F. Jing,  
R.S. Bhuvaneswaran, Y. Katayama and N. Takahashi;  
and ‘Multi-agent-based clustering approach to wireless sensor 
networks’, by E.M. Shakshuki, H. Malik and T.R. Sheltami. 
The first paper develops an anonymous on-demand routing 
protocol that is secure against both active participants in  
the network and a passive global adversary who monitors  
all network traffic. The second paper improves AODV by  
introducing a preferential path selection policy that is decided  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

between the best selection and the moderate load balance.  
The improvement in network performance is verified by 
simulation results for various load conditions. The third paper 
presents a multi-agent system for hierarchical routing in 
Wireless Sensor Networks (WSN). 

The fourth part is about QoS support, and includes three 
papers: ‘Using buffer management in 3G radio bearers to 
enhance end-to-end TCP performance’, by J.J. Alcaraz and 
F. Cerdán; ‘Multi-hop mesh networking for UWB WPANs 
with QoS support’, by Z. Fan; and ‘Performance modelling 
of IEEE 802.11 DCF using equilibrium point analysis’, by 
X. Wang, G. Min and L. Guan. The first paper discusses 
how to enhance the TCP performance over 3G by means of 
active queue management technique at the downlink buffer 
of the mobile network link layer. The paper proposes a 
deterministic buffer management technique, called slope-
based discard policy, which is based on the observation of 
the filling rate of the buffer. The second paper presents 
mesh network architecture and a simple method to establish 
communications across multiple Pico nets via multihop 
connections in 802.15.3 networks. It also presents a 
measurement-based admission control scheme to support 
QoS traffic by limiting the traffic load in the network.  
The third paper proposes an analytical performance model 
for IEEE 802.11 DCF protocol using multi-dimensional 
discrete-time Markov Chain and Equilibrium Point Analysis 
(EPA). It then presents how to model the binary backoff 
scheme under more flexible traffic sources, instead of 
focusing on throughput analysis as most existing methods. 

Finally, we sincerely hope that the results will provide 
inspirations to colleagues on a broad range of topics relevant to 
the issues and challenges in wireless and mobile computing. 
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