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Abstract

Cellular Network assisted device-to-device (D2D) communication has been growing to reduce the overload of eNodeB and
mitigate the frequency shortage. However, by sharing the uplink frequency resource with the cellular network, the interference
between cellular and D2D is increased. In this paper, we propose the advanced receiver based on soft decision to reduce the
interference between cellular and D2D. The proposed receiver can suppress and cancel the interference by calculating the unbiased
estimation value of interference signal using minimum mean square error (MMSE) or interference rejection combing (IRC)
receiver. The interference signal is updated using soft information expressed by log-likelihood ratio (LLR). We perform a system
level simulation based on the 20-MHz bandwidth of the 3GPP LTE-A system. Simulation results show that the proposed receiver
can improve SINR, throughput and spectral efficiency compared to conventional receivers.
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between UE and cell
Channel Estimation Ideal

Advanced Receiver

Conventional Receiver:
SIC-HD, FSC-HD, ML
Proposed Receiver:
SIC-SD, FSC-SD
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Table 2. Throughput according to advanced receiver.

Average Cell Average UE
Advanced .

Receiver Link Throughput Throughput
(Mbps) (Mbps/Users)

Cellular 49.491 2.357

SIC-HD D2D 4.017 2.009

Total 53.508 4.365

Cellular 52.708 2.510

FSC-HD D2D 4.138 2.069

Total 56.846 4579

Cellular 56.134 2.673

SIC-SD D2D 4.181 2.091

Total 60.315 4763

Cellular 59.783 2.846

FSC-SD D2D 4.211 2.105

Total 63.994 4.952

Cellular 68.521 3.263

ML D2D 4.262 2.131

Total 72.783 5.394

E 3 gAE Ao 0E AHEY 58

S o1

Table 3. Spectral efficiency according to advanced

receiver.
Average Cell Average UE
Advanced . Spectral Spectral
. Link . .
Receiver Efficiency Efficiency
(bps/Hz) (bps/Hz/Users)
Cellular 3.037 0.143
SIC-HD D2D 0.347 0.173
Total 3.384 0.316
Cellular 3.235 0.152
FSC-HD D2D 0.357 0.178
Total 3.592 0.330
Cellular 3.446 0.164
SIC-SD D2D 0.359 0.180
Total 3.805 0.344
Cellular 3.671 0.175
FSC-SD D2D 0.363 0.182
Total 4.034 0.356
Cellular 4.205 0.198
ML D2D 0.368 0.184
Total 4573 0.382
1% 5% 6 A7 E AV wE AEy o
a0 45BN} ~AMEY 5L e,
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