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Introduction

I EH technology presents prospects of perpetual operation

I Energy availability is sporadic

I Energy buffer (e.g., battery) is used to mitigate the
sporadicity

I Energy neutrality constraint: Cumulative energy used
cannot exceed the total harvested energy



System Model



System Dynamics



Packet Drop Probability
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Figure: DTMC Model

PD =

(Bt
max,Br

max)∑
(i,j)=(0,0)

π(i , j)PD(K |i , j ,Un = 1)



Contributions

I P∞∗

D ≤ PD ≤ P∞∗

D +D
where, D =

∑
(i,j)∈I1

π(i , j)

I For policies satisfying average
power constraint

D = Θ(er t
∗Bt

max) + Θ(er r
∗Br

max)

I Size of battery depends on the
drift induced by the policy.
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Figure: Battery size



Contributions

I Lower bound is used as objective

I Resulting non-convex problems
are solved using GP

I Obtained policies are
near-optimal
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Figure: Battery size



Future Work

I Design of near optimal policies for multi-hop EH links with
retransmission.

I Design of optimal device discovery policy for energy
harvesting D2D networks.
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