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CBI Scalability

e CBIl is an effective technique used in wireless networks

e As the number of concurrent repeaters increases, the
composite signal becomes vulnerable to noise

e Link quality is compromised, unless there is enough power
imbalance
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R(t)=51(t)+ Sa2(t) + ...+ Sn(t) + Na(t)

R(t) = Ri(t) + Rq (t) + Na(t)



Introduction
Experiments and Results Motivation

Conclusions CBI Explained
Backup Slides

CBI Explained
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Conclusions

@ Link quality under CBIl is compromised due to multisource
carriers, unless there is enough power imbalance

® Low-noise environments, receiver’'s AGC and capture
effect disguise potential vulnerability

o Glossy reports reliability > 98% up to 10 repeaters
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Conclusions

@ Link quality under CBIl is compromised due to multisource
carriers, unless there is enough power imbalance

® Low-noise environments, receiver’'s AGC and capture
effect disguise potential vulnerability

o Glossy reports reliability > 98% up to 10 repeaters

Outlook

® Power allocation optimization: enhance reliability and add
security?

® Space-time codes: introduce diversity gain

Noda et al. Scalability of Constructive Interference in Low-Power Wireless
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CBI Explained

I-phase (t) = a/(t) cos (3%)
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CBI Explained

IEEE 802.15.4 Channel 26

Carrier frequency error tolerance +40ppm

we/or = Frosc/16 x 2480 = 2480 MHz
+100kHz

¥ 16 MHz

S(t) = a (£) cos (;) Acos (wet) +ag () sin (;) Asin (wet)
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CBI Explained

Beating effect

Composite signal may suffer
deep depressions!

—
¥ 16 MHz

R,(t):a,(t)cos( )ZA cos (wet +0c,) + Na (t)

Rq (t) = ag (t )sm(Tr >ZA sin (we t + @) + Na(t)
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CBI Explained
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Received Signal
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e TMote Sky sensor nodes

e Ettus Research B210
software radio

e Customised AWGN
channel (GNU Radio)

e Extended software
defined transceiver
(inter-operate with IEEE
802.15.4)
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Experimental Setup

e TMote Sky sensor nodes
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Experimental Setup

e TMote Sky sensor nodes

e Ettus Research B210
software radio

e Customised AWGN
channel (GNU Radio)

e Extended software
defined transceiver
(inter-operate with IEEE
802.15.4)

Bastian Bloessl, Christoph Leitner, Falko Dressler, and Christoph Sommer.
A GNU Radio-based |IEEE 802.15. 4 Testbed.
12. GI/ITG FACHGESPRACH SENSORNETZE, 2013
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Wired Configuration
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Power imbalance
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