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» Estimating the packet success rate for a network
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» In our model the energy in a battery satisfies the first order
differential equation E’ = —AE — B, with A and B being
parameters that describe the energy dynamics of the
system. The general solution to the equation is

Energy Consum ption
Model

E =e "(E, + B/A) — B/A

Eo : Initial energy
B: Total current powering the electronics
A: Self — discharge
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Case Study

Combined Energy Consumption

Table: DC Power Supply Characteristics

Sym | Parameter Datasheet Value Measured
value
Min Max Value
Vpp Supply Voltages 3.3V - 3.3V
Isieep | Power Saving | 2.35uA | 4.35uA | 27.84pA
Mode
Irx Active CPU + RX | 13mA 16mA 19.05mA
Mode Current
Irx Active CPU + TX | 50mA 50mA 47.03mA
Mode Current
lapp Continues Appli- | 10.8uA | 10.8uA | 4300uA
cation Current
Ivsr Sensor Measur- | 5.9mA 6.8mA | 6.58mA
ing Current
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Current Consumption

» The current consumption graph aligned with the Sigfox Mcammad Navem
protocol.

@
3

A
a
3

e
=

@
3

)
3

Current Consumption

Current consumption Level (mA)

>

o

390 400 410 420 430 440
Time (s)

Figure: Sigfox Current Consumption Cycle
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Simulation Results in NS3 ns-3

Data Compression Strategy with Different Thresholds

» Data compression strategy is parametric with respect to S
the threshold that leads to sending data. Muhammad Nacem
» Slightly increasing threshold avoid waving in water height
and optimize lifetime.
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» The results of our simulations allow to select a
communication strategy that extends from 202 days to 2.3
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» The module is able to simulate communication via the
Sigfox protocol between end-devices and Gateways.

» Simulation of a complete Sigfox deployment would require
to extend the Gateway model with an application layer that
transfers received data to a network server or a Sigfox
backend.

» This extension is not in the scope of this work.

» Thus, the implementation of a complete Sigfox loT solution
is left as future work.
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