
ABSTRACT

D2D communication system is part of Massive Machine Type Communications (mMTC)

in 5G. This communication can reduce the workload of the base station, increase network

capacity and increase spectrum efficiency. However, in D2D underlaying communication

system, D2D pairs use resources simultaneously with Cellular User Equipment (CUE)

causing interference to occur. To overcome this problem, resource and power allocation

needs to be done. Power allocation is done to maximize energy efficiency.

This thesis provides resource and power allocation in D2D multi-cell underlaying com-

munication using DNN techniques to overcome non-convex problems in maximizing

energy efficiency. DNN can be considered as a universal approach that can determine

the best scheme in the system because it can adapt to different environments. The pur-

pose of this work is to provide the effect of resource and power allocation using DNN on

performance of the system so that the proposed method can approach the performance

of Convex Approximation (CA) based algorithm. In this thesis, impact the increment

in the number of CUE and D2D pairs to performance system, time complexity of each

algorithm, and impact the increment in the number of datasets to Mean Square Error

(MSE) will be seen.

The simulation result that the increment in the number of CUE increase sum-rate,

power consumption and energy efficiency performance while the increment in the num-

ber of D2D pair increase sum-rate and power consumption but decrease energy efficiency

performance. Power allocation using DNN is successfull to maximizing the energy effi-

ciency of the system. Where energy efficiency using DNN afford 90.348 bits/Joule/Hz in

the first scenario and afford 50.143 bits/Joule/Hz in the second scenario. Besides that,

DNN can approach the performance of CA with accuracy above 98% in both scenarios.

Time complexity of CA-based algorithm is O(K4M2I) and time complexity of DNN is

O(KMI) which means DNN has lower complexity than CA-based algorithm. DNN can

be implemented because DNN can approach the performance of CA algorithm with low

complexity and computational time, so that can be implemented in real condition.
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