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Guest Editorial
Multihop Wireless Mesh Networks

E ARE PLEASED to present this Special Issue on

Multihop Wireless Mesh Networks. Since its inception,
the IEEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS
(J-SAC) has been bringing together a tremendous and rich di-
versity of authors from universities, government, and industry.
We are confident that the mesh networks material contained
within will be a valuable source for the research community.

The goal of this Special Issue was to collect cutting edge re-
search achievements in the field of mesh networks. We solicited
papers that, rather than generically addressing multihop wire-
less networks, specifically dealt with research issues arising in
wireless mesh network environments. The scope of this issue in-
cludes all aspects of mesh networks, including protocol design
and analysis, performance analysis, system implementation and
measurement, and cross-layer design.

Of the 94 papers submitted in response to the Call for Pa-
pers, 18 papers were selected for publication. A first “quick
review” phase was dedicated to screen out the papers consid-
ered out of the goal of this Special Issue. Somehow against our
expectation, a large number of papers (more than 60) was ad-
mitted to the full review process, this perhaps being an indi-
cator of the extreme interest of the research community in the
field of mesh networking. Each paper that passed the quick re-
view phase was rigorously reviewed by at least three referees.
The accepted papers were chosen through a highly competi-
tive process and are truly representative of the state-of-the-art in
mesh networking research. The topics reflect the current inter-
ests of the networking community; these include traditionally
important networking disciplines, as well as newly emerging
and exciting areas of research including the following:

* homogeneous/heterogeneous mesh network architectures;

* capacity and scalability issues in mesh networks;

* network autoconfiguration and/or planning solutions;

* interworking between mesh networks of different logical

domains;

 cross-layer design;

¢ medium access control (MAC) schemes;

e error control schemes;

* routing;

* QoS support;

e security;

e use of advanced antenna technologies (MIMO, beam

forming, etc.);

* broadcasting and multicasting;

» performance analysis;

» wireless mesh network testbed design and measurements.

Digital Object Identifier 10.1109/JSAC.2006.884002

The 18 papers chosen in the selection process are the following:
1. Joint Channel Assignment and Routing for Throughput
Optimization in Multiradio Wireless Mesh Networks
2. Distributed Channel Assignment and Routing in Multi-
radio Multichannel Multihop Wireless Networks
3. Quality-Aware Routing Metrics for Time-Varying
Wireless Mesh Networks
4. DCMA: A Label Switching MAC for Efficient Packet
Forwarding in Multihop Wireless Networks
5. An Efficient IEEE 802.11 ESS Mesh Network Supporting
Quality-of-Service
6. A Distributed End-to-End Reservation Protocol for IEEE
802.11-Based Wireless Mesh Networks
7. D-Mesh: Incorporating Practical Directional Antennas in
Multichannel Wireless Mesh Networks
8. Distributed Turbo Coding With Soft Information Relaying
in Multihop Relay Networks
9. Fair Allocation of Subcarrier and Power in an OFDMA
Wireless Mesh Network
10. Resource Allocation for OFDMA Relay Networks With
Fairness Constraints
11. Capacity and QoS for a Scalable Ring-Based Wireless
Mesh Network
12. Low-Latency Broadcast in Multirate Wireless Mesh
Networks
13. A Cross-Layer Optimization Framework for Multihop
Multicast in Wireless Mesh Networks
14. Cross-Layer Optimized Video Streaming Over Wireless
Multihop Mesh Networks
15. Backbone Topology Synthesis for Multiradio Mesh
Networks
16. Gateway Placement Optimization in Wireless Mesh Net-
works With QoS Constraints
17. Integrated Radio Resource Allocation for Multihop
Cellular Networks With Fixed Relay Stations
18. Performance Optimizations for Deploying VoIP Services
in Mesh Networks
As editorial policy, we have decided to accept papers mostly
based on their absolute technical quality, rather than on the spe-
cific topics covered. As such, we have voluntarily included in
this Special Issue, papers providing a different view and/or so-
lution of a similar research problem. Despite this, we were lucky
to find that these 18 selected papers touch most of the cur-
rent research issues in the field of mesh networking. As a very
rough classification, papers 1-4 cover forwarding/routing issues
in single and/or multichannel mesh networks, papers 5—7 tackle
medium access control issues, papers 8—11 propose cross-layer
resource allocation mechanisms, papers 12—14 tackle network
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(broadcast, multicast) and application services (streaming) over
mesh networks, papers 15-16 investigate topology/design is-
sues, and papers 17-18 tackle practical mesh networking issues
such as one-hop relay nodes and voice-over-Internet protocol
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(VoIP) deployments.

This Special Issue is the result of the diligence, dedication,
cooperation, and hard work of many people. We would par-
ticularly like to thank the reviewers for their timely and de-
tailed reports. We are also grateful to Prof. N. Maxemchuk, Ed-
itor-in-Chief, for having supported our proposal, to Prof. D. Lee,
the Senior Editor who has continuously assisted us in the var-
ious phases of this Special Issue, and to the staff of IEEE J-SAC
who helped us in editing this Special Issue.

We are honored to have served as Guest Editors of the IEEE
JOURNAL ON SELECTED AREAS IN COMMUNICATIONS (J-SAC),
Special Issue on Multihop Wireless Mesh Networks. We wish
all readers an excellent and memorable read. EDWARD KNIGHTLY

Enjoy! Rice University

Department of Electrical and Computer
Engineering

Houston, TX 77005-1892 USA

knightly @ece.rice.edu
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