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Abstract

Mobile communication technology evolved rapidly over the last few
years. There has been statistical increase in the use of mobile devices for
browsing the internet (web trending applications and websites, for examples,
Facebook, WhatsApp and Twitter), video streaming, Voice-over Internet
Protocol (\VVolP) applications for internet calls and a number of new applications

that has greater demands for high data traffic.

This research presents a detailed study of the 3GPP LTE networks by
focusing on the Physical layer. Multicarrier technique orthogonal frequency
division multiplexing (OFDM) modulation is a solution to provide high-speed and
secured data transmission requirement in 4G technologies. Peak-to-average power
ratio (PAPR) is one major drawback in OFDM system, so it is important to reduce
PAPR, reducing it helps conserve mobile phone battery power.

The aim of this research to select the best technology used at Uplink that
gives low PAPR. In the simulation a comparison was taken to calculate the
peak- to- average power ratio (PAPR) for both SC-FDMA and OFDMA
systems. The simulation results show that the overall value of PAPR in SC-
FDMA is still less than that of OFDMA in all modulation schemes, and that is

why it has been adopted for uplink transmission in LTE system.
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5.1 Conclusion

The adaptation of SC-FDMA in the uplink provides a significant advantage
to LTE by addressing the PAPR issue inherent in OFDMA, thanks to its single-
carrier nature. The simulations indicate that the PAPR values in SC-FDMA are
consistently lower than those in OFDMA across all modulation schemes,
justifying its adoption for uplink transmission in LTE systems. The results
suggest that employing lower-order modulation schemes, such as QPSK and
16PSK, for uplink transmission can further reduce PAPR at the user end. In
summary, SC-FDMA demonstrates superior power efficiency. Among the

subcarrier mapping schemes, IFDMA exhibits the lowest PAPR compared to



LFDMA and DFDMA. It is evident that OFDMA results in higher PAPR values

due to the use of multiple subcarriers.

5.2 Recommendation

Future research should focus on developing an energy model by
incorporating Cell-DTX capability in 4G wireless networks. This approach is
expected to enhance the energy efficiency of wireless devices and extend the

battery life of devices equipped with batteries.






