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Abstract

The closed-loop multiple-input multiple-output (MIMO) system has been adopted by long term evolution (LTE) system.
Many techniques are proposed to enhance the transmission of LTE's advanced version to meet the increasing requirement,
in which differential codebook gains a lot of interest. Previous researches on designing differential codebooks focused on
quasi—diagonal unitary matrix which cannot guarantee the equal gain property. The equal gain property is very important
to uplink because the performance of uplink is very sensitive to the peak-to—average power ratio (PAPR). In this paper, we
derive the analytical expression of average bit error rate and PAPR for differential precoding MIMO system. Using the
analytical results, we investigate the performances of several differential precoding schemes considering non-linear amplifier
at the transmitter. Some selected simulation results indicate that the conventional differential precoding schemes have good
performances without the consideration of non-linear amplifier. While considering non-linear amplifier, the proposed differential
codebook outperforms other differential precoding schemes because it maintains the equal gain per transmit antenna.
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Table 1. Simulation parameters for PAPR and BER.

Parameter Value

Bandwidth 5 MHz

Carrier frequency 2 GHz

Channel 1-st order Markov

Antenna configuration 4 by 2

Modulation QPSK

Channel estimation Ideal

DFT size (M) 12

IDFT size (N) 512

f factor 0.991

Non-linear amplifier factor 3

Time correlation coefficient (¢) 0.983
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