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These lecture notes are for educating. Feel free to incorporate these 

slides in your presentations but please cite the source on each 

borrowed slide and as a courtesy to the author please inform him of 

such use.  Do not post a copy of these slides, or slides derived from 

these on a web site without the authorôs written permission.
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Foreword

Å Mobile ad hoc networking and mesh networking is a thriving area of 

research. The number of solutions & results are simply too large to 

cover in a short tutorial. 

Å This is not a tutorial on (1) wireless communications (2) MAC 

protocols, and (3) multi-hop routing protocols.

Å This is crash course on what I know about building mesh networks.  

Exhaustive & deep treatment of all existing results is not provided. 

Å These notes are an attempt to describe the main problems & the 

general idea behind some of the promising solutions.  At the end of 

this tutorial you should have a reasonably good understanding of the 

state-of-art in mesh networking. 

Å I would appreciate your pointing out any mistakes you may find.
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Course Roadmap

1. Mesh Networking & Applications

2. Basics of Radio Frequency Communications

3. Multi-hop Wireless Networking

ï Historical background

ï Challenges: Mesh networking with 802.11

4. Handling the Challenges

ï Capacity Enhancement & Calculation

MMAC, SSCH, BFS-CA, HMCP, MUP, Network Coding, conflict graphs, é.

ï Routing Protocols & Link Quality Metrics

RFC 2501, RFC 3626, RFC 3684, RFC 3561, RFC 4728, ETX, LQSR, EXoR, HWMP, ETT, WCETT

ï Security & Network Management

5. Mesh Deployments ïDiscoveries & Innovations
ï MSRôs Mesh, MITôs RoofNet, IITôs DGP, Riceôs TFA, UMASSôs DieselNet, UCSBôs Mesh, Madcityôs Mesh, JHUôs 

SMesh

6. Mesh Networking Standards

ï IEEE 802.11s (IETF standards covered previously)

7. References
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Mesh Networking & Applications



Wireless Mesh Networking

Definition

A wireless mesh network is a peer-to-peer multi-hop wireless network 

in which participant nodes connect with redundant interconnections 

and cooperate with one another to route packets.

ïUnlike Mobile Ad hoc NETworks (MANETs) where routings node are 

mobile, in mesh networks routing nodes are stationary. 

ï Mesh nodes may form the network's backbone. Other non-routing mobile 

nodes ("clients") may connect to the mesh nodes and use the backbone to 

communicate with one another over large distances and with nodes on the 

Internet 
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Characteristics of a Mesh Network

Classic Hub & Spoke NetworkMesh Network

ïGrows ñorganicallyò  

ïDoes not require infrastructure support

ïIs fault tolerant

ïRequires distributed management

ïOffers higher capacity (via spatial diversity & power 

management), but 
Å Too many nodes Ą shared bandwidth may suffer due to interference 

Å Too few nodes Ą route maintenance difficult disconnections possible

ïIdentity and security management is a challenge
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The Mesh Networking World
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Scenario 1: Broadband Internet Access

Å Cost of middle and last miles make physical wired infrastructure not an option in 

rural areas and many countries

ï Equipment capital cost

ï The scale of touching / maintaining so many endpoints

ï The physics of running cable large distances over unfriendly terrain

ï Political, social and territorial implications

Å Wireless mitigates these issues but introduces others

ï Range

ï Bandwidth

ï Spectrum availability

ï Cost & maintenance issues of new hardware / standards

Å Mesh networking makes wireless workable

ï Range & bandwidth addressed by shorter links

ï Cost & maintenance addressed by building on commodity standards

Internet Backbone Middle Mile Last Mile
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Scenario 2: A Community Mesh Network

Organic ïParticipants own the equipment and the network
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