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1 Introduction 

With the explosive proliferation of mobile communications and wireless computing 
devices, the scalability property is becoming an increasingly popular and important issue 
in wireless communication research, as it has been recognised as one of the key features 
for supporting pervasive networking scenarios. 

The scalability concept involves several dimensions, like the node number, the data 
load, the user/application number, etc., and it is the basis to break up the cellular concept 
enriching it by multi-hop communications. Nevertheless, many aspects of scalable 
wireless communications are still open problems and, furthermore, some of the scalable 
solutions for wireless networks proposed so far are based on ideal assumptions not 
always justified in the practical applications. 

The aim of this special issue is to bring together the state-of-the-art research 
contributions that address the major opportunities and challenges of scalable wireless 
communication and networking, with emphasis on the design, the analysis and the 
evaluation of new techniques and novel application scenarios. For this very exciting and 
interdisciplinary topic, we have received 77 responses to our call-for-papers from more 
than 30 nations. As a result of a thorough review process by experts in the respective 
areas, this special issue consists of nine selected papers. Two of the selected papers, the 
one authored by C. Wu and others and the one authored by E. Baccarelli and others, 
present research that was originally reported at the IEEE SASN’09: The International 
Workshop on Scalable Ad Hoc and Sensor Networks. The two works were selected for 
their strong contribution to the area of scalable wireless networks, and their original 
research was expanded for this special issue. 

The issue starts with two papers focusing on multi-hop routing in wireless networks. 
The first paper by C. Wu, K. Kumekawa and T. Kato proposes a routing protocol for 
mobile ad hoc networks based on a distributed Q-learning algorithm for inferring network 
status information. Such a strategy allows the protocol to switch to more stable and 
bandwidth efficient routes before link failures. The second paper by D. De Caneva and 
P.L. Montessoro presents a technique for geographic multi-path routing protocols in 
wireless sensor networks, defined to as false destination forwarding, able to reduce the 
overhead due to the maintenance of disjointed paths. 

The next two papers consider the field of media content distribution over wireless 
channels. The first paper authored by E. Baccarelli, N. Cordeschi, T. Patriarca and  
V. Polli proposes a closed-form cross-layer control policy able to maximise the average 
throughput for variable bit rate encoded media content over wireless connections. The 
second one by C. Greco and M. Cagnazzo provides a content discovery and routing 
protocol for real-time video streaming over mobile ad-hoc networks based on multiple 
description coding. 
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Two more papers deal with wireless localisation. The first paper by Y. Ji considers 
the critical parameters for indoor localisation systems based on receiver signal strength, 
by comparing both distance-based and database-based techniques. The second one 
authored by B. Kelley introduces a cooperative time localisation technique for wireless 
networks based on multi-carrier modulations. 

The next paper by K.C. Ting, H.C. Lee and F. Lai proposes a scalable distributed 
coordination function for IEEE 802.11n networks based on a time division multiple 
access mechanism which partitions the active stations in several groups to reduce the 
collision events. The paper authored by M.S. Hossain and M. Atiquzzaman presents an 
analytical model to describe the mobility signalling overhead of two IPv6 mobility 
protocols. Finally, the last paper by F.K. Shaikh, A. Khelil, A. Ali and N. Suri proposes a 
reliable information transport mechanism for wireless sensor networks to provide 
application-specific tuneable reliability by means of probabilistic adaptive 
retransmissions, hybrid acknowledgement and retransmission timer management. 

Together, these nine papers provide a very good sample of scalable approaches to the 
design of wireless ad hoc and sensor networks, and demonstrate the wide scope and 
variety of research issues in this area. However, despite the progress made in recent 
years, significant research is still needed to enable scalable wireless networks, and 
scalable design keeps attracting the interest of many researchers. 
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the many authors of papers that we could not include in this issue. 


