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B. Channel model

P α

R(α, P ) = (1 − α)Blog2(1 +
P hθ

BN
)

Pe(α, P ) = αξP hθ

α P B

θ N0

h

ξ

P

P

α

���������	�


��
���

�	
	�	�


��
���

�

��	���

���	��	�

�����������

�	
��	�

�������� �����  

� 

!"#� $ 

%&''()*
��������

+�,	� ��++-�

./()/
���������	� ���	 �	
	�	� ���	

A. EE and SE for IT
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B. EE and SE for EH
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C. Optimizations under suf cient Pt supply and plenty of B

1) Battery power is abundant:
κ ≥ κ

α P

[α, P ] = argmax

{
(1− α)Blog2

(
1 +

P hθ

BN

)}
,

α ∈ [0, 1], Pt ∈ [P , P ].

2) Battery power is insuf cient:
κ ≤ κ

α P

[α, P ] = argmax {αξP hθ} ,

α ∈ [0, 1], Pt ∈ [P , P ].

D. Optimizations under suf cient Pt supply and limited B

1) Battery power is abundant:
κ ≥ κ
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2) Battery power is insuf cient:
κ ≤ κ
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E. Optimizations under limited Pt supply and plently of B

1) Battery power is abundant:
κ ≥ κ
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,

α ∈ [0, 1], Pt ∈ [P , P ].
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2) Battery power is insuf cient:
κ ≤ κ
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α ∈ [0, 1], Pt ∈ [P , P ].

F. Optimizations under limited Pt supply and limited B
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1) Battery power is abundant:
κ ≥ κ
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[α, P ] = argmax {(η − a )(η − a )} .

α ∈ [0, 1], Pt ∈ [P , P ]

2) Battery power is insuf cient:
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A. Battery power is insuf cient
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B. Battery power is abundant

1) Suf cient transmit power supply:
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2) Limited transmit power supply:

∂η
∂P

P P

η

P

P ∈ [P , P ]

P ≤ P ≤ P P

P P ≤ P ≤ P P

P P ≤ P ≤ P P P

P = 75 R = 70 P

α

a a

η η

η

P

η

R

α

R P

R(P ) = (1 −
P

ξP hθ
)Blog2(1 +

P hθ

BN
)

η (R)

R R

R R

R ≤ R ≤ R a

R a R

R R R

R = argmax

{
(
R

B
− a )(η − a )

}
α ∈ [0, 1], Pt ∈ [P , P ].

R

[a , a ] R

α P

R

α



P = 75
R = 70 a a

R

R P α

η

η P

P α

η η η

η

Information Theory Proceedings (ISIT),

IEEE Trans.
Commun.,

Information Theory, 2008. ISIT 2008.,

IEEE Trans. Commun.,

IEEE Trans. Commun.,

IEEE Trans. Com-
mun.,

IEEE J. Sel. Areas Commun.,

IEEE Commun.
Surveys Tutotials.,

IEEE Commun. Mag.,

IEEE Trans. Veh. Technol.,

IEEE J. Sel. Areas Commun.,

IEEE Commun.
Surveys Tutorials.,

IEEE Network.,

IEEE Commun.
Mag,

α
IEEE Commun. Lett,

INFOCOM, 2013 Proceedings IEEE.,


