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MeshNetworking Background

m Createa multi-hop wirelessbackbone with limited wired
gateways

m Objectives: high bandwidth, high availability, cheap
deplgyment

m Usemultiple radios
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RelatedWork - MeshNetworking Testkeds

m Roofnet (MIT)

m Oneradio
m Link-layer measurements

m Technologyfor All (Houston)
m Oneradio, community meshnetwork
m Microsoft Reseech

m Two radios(a/g)
m Studiedrouting

= Hyacinth (Stony Brook)

m Two radios,802.11a
m Channelassignmentstudy
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Take a StepBack

m Usualmethod:

m ChooseAP platform
m Discoverpoor performance
m ProposeMAC/Routing/TCP modi cations

m We focuson the designof the accesgoint
= Highlight challengeghat simulationwill not predict
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DesignFactars

m O -the-shelf hardware
m Number of radios

m Antennasepaation

m Channelselection

Our goalis to measureand quantify the impact of thesefactors
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ExperimentalSetup

Dell PCswith 4 PCI slots

Linux, kernel2.4.26

Netgea MA311 PCI cards (802.11b)
HostAP driver, version0.1.3
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ExperimentalParameters

m Simulation
m NS-2,version2.27
= No channelfading model
m Doesnot simulatemultiple interfacesor RF channels

m Hardware

= Nodes20m apat

m Forced multi-hopping

m All data transmitted at 11Mbps
m 5 trials, 10 secondseach

m All other APsturned o

m Always backloggedUDP ows
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Multi-hop

Beginwith simplestscenaio

3 node chain

Oneinterfaceactive on eachnode

Oneshaed channel(11)

Expect approx. half the throughput of single-hop
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Multi-hop Results

m RTS/CTS perfams poorly with only oneinterfaceactive
m Two interfaceson the samechannelhelps
m oneonly receivesthe other only sends

Throughput vs Packet Size, 2-Hop Throughput vs Packet Size, 2-Hop, 2 cards on Intermediate Node
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Oneinterfaceactive RX/TX split into two interfaces
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Analysisof 2-hopPerfomance

Low throughput due to long periods of idle time
Simulationinaccurate?
m Very simplescenaio
m Agreeswith intuition
Hardware problem?
m Not individual card failure
m Resultsdi erent if TX/RX functions perfamed on sepaate
cards
Next Steps

m Try other wirelesscards (Cisco, Orinoco, etc.)
m Needto seewhy card delaystransmission
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802.11bChannels

Are therereally three orthogonal channelsin 802.11b?

m Two cards in one node, both transmitting

= Vary the channelsepaation betweencards
m Expectedaggregatethroughput:

m Samechannel,sameasbaseline
m 1-4 channelsepaation, lower than baseline
m 5-10channelsepaation, twice baseline

Joshua Robinson Experimenting with a Multi-Radio Mesh Networking Testbed



ChannelSepaation Results

Standad antennacon guration Antennasepaation > 35 dB
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ChannelSepaation Hypothesis

m One cad introduceslarge amountsof noiseat the other card

m Carier sensetest mare likely to trigger delay
m Noisecomesfrom?

m Transmitted energyover owing 22MHz band width
m Too much energyin RF chain causingdistortions
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Conclusions

m Physicalconstraintslimit accesgoint design
m Antennasepaation crucial for multi-radio systems
m Needtranspaent MAC to troubleshmt issues

m Not easyto build o -the-shelf accesgoints with multiple
radios
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Open Issuesand CurrentProjects

m Customhardware solutionsrequired?
m TFA Wireless

= Commadlity hardware
m Somenodeswith multiple radios

m TAPs (Transit AccessPoints)

m Customarchitecture designedat Rice
m Three MIMO air interfacesper node
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