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Wireless Energy Harvesting in a Cognitive Relay Network

Goal: Study outage probability and throughput in SN

• Harvested energy: Ehs = ηPPUtx

∑N
j=1 |f1,j |2αT

Ehr = ηPPUtx

∑N
j=1 |f2,j |2αT

• Outage probability: Pout(γth) = 1− Pr{ΓR ≥ γth, ΓD ≥ γth}
• Throughput:

Delay-sensitive transmission, τds =
(1−α)T

2
T Rds(1− Pout(γth))

Delay-tolerant transmission, τds =
(1−α)T

2
T E{log2(1 + Γth)}︸ ︷︷ ︸

Cerg

Large system analysis: Convergence in distribution
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Novel Compressed Sensing-Based Channel Estimation Algorithm and

Near-Optimal Pilot Placement Scheme

OFDM system model: Y = XH + W = XDh + W
Yp = XpDph + Wp = Ah + Wp

Channel estimation: Proposed As-SaMP
• To find the final support set sparsity level is not needed and it uses step

size adaptively.

• Compared with OMP, CoSaMP and SaMP (Sparsity adaptive matching
pursuit)

Pilot placement: Mutual coherence of the measurement matrix

µ(A) = max
1≤i ,j≤L,i 6=j

| < ai · aj > |
‖ai‖ · ‖aj‖
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Cluster-Based Radio Resource Management for D2D-Supported

Safety-Critical V2X Communications

Goal: Maximize the C-UEs sum rate, subject to the V-UEs’
requirements on latency and reliability
Transform V-UE requirements to the SINR relation

poutk ′ = Pr


E all
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ρ log2

(
1 +

P̄ r
i |Hi |2

σ2 +
∑

j 6=i S̄
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γ̄Tk ′ = arg min

γ∈R+
Pr


E all
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k



Joint optimization problem

max
xm,k ,Pm,k ,Sm

M∑
m=1

log2

(
1 +

Smh
′
m̂(m)

σ2 +
∑K

k=1 Pm,kgk̂(k)

)
subject to:

xm,k ∈ {0, 1}, Pm,k ≤ Pmaxxm,k ∀m, k

0 ≤ Pm,k ,

M∑
m=1

∑
k,k̂(k)=k ′
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0 ≤ Sm,
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Sm ≤ Smax, ∀m′

M∑
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+
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T
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, ∀m, k

NP hard



Proposed Algorithm

CROWN:

• Stage 1: V-UE Clustering

• Stage 2: RB Sharing

• Stage 3: Power Allocation
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