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Aim : Low-(selection) complexity relay selection strategy for lower

outage probability in RCRNs
Model: Users randomly distributed (PPP)

Contributions:

e Optimal relay location that minimizes the outage probability
e Relay Selection strategies

« Optimal (i.e., using CSI of all relays) — Derive outage probability

« Efficient RSS - Derive Lower bound on outage probability

e Analyze the effect of the candidate relay set size on the outage

probability of the RCRN
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Energy Efficiency Maximization Framework in

Cognitive ier Networks
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Model : Heterogeneous two-tier architecture

Aim : Maximize the Sum Energy Efficiency of the small-cell users while

protecting the macro-cell users

Energy efficiency: Rate per unit of energy (non-convex, hard to maximize)

Approach:
e Formulate a centralized optimization problem

e Two Steps :
Orthogonal small-cell transmissions
1. Derive an algorithm based on damped Newton method.
Prove convergence to the global optimal solution.
Interfering small-cell transmissions

2. Algorithm based on the minorization-maximization principle in conjunction with the

previous Newton method.

Prove convergence to at least a local optimum
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Bidirectional Buffer—Alded Relay Networks With
Fixed Rate Transmi ay-Unconstrained
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Aim : Sum throughput maximization under the constraint of fixed rate
transmission.
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Approach:

e Define the seven transmission modes possible (M1 toM7)

e [llustrate five possible SNR regions based on the decodability of the

transmitted codeword(s) a50i)
A

e Optimal Mode Selection Policy Ve |

- Implemented probabilistically by rolling a die

\ R
« Different dice required for different regions Rii n
; ' Ry
e Proposed protocol provides an upper bound ol o N
for any delay-constrained protocol. Rs | Rs
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