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Abstract

In this study, a software-defined radio based on orthogonal frequency division multiplexing (OFDM) is implemented to optimize uni-
versal software radio peripheral (USRP) for the optimal bit error rate. Two USRP B200s are used as the hardware platform, and an
OFDM signal of 802.11a WiFi standard is used. The wireless system works with 64-QAM modulation and operates at the carrier fre-
quency of 2.61 GHz to avoid interference. An OFDM signal generally has a large peak to average power ratio (PAPR) such that the
transceiver is optimized to obtain the linearity requirement. To optimize the linearity of the USRP, a 14 dB back-off is set, and the
base band signal of 20 MHz is up-sampled to 40 MHz. In addition, a digital filter is added to eliminate the unwanted signals. To
analyze the performance of the implemented system, the bit error rate to signal-to-noise ratio is measured, and a maximum bit error
rate of 1.75x10 ¢ is obtained without error correction. Furthermore, the standard channel codes are implemented to correct the bit errors
occurring in a wireless channel. The image data are successfully transmitted and received without bit errors by using the channel codes.
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Fig. 1. Block diagram of transmitter.
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H1.AE 34 HE
Table 1. Test environment informations.

Host PC
0OS Ubuntu 18.04 LTS
CPU Intel Core i7-4790 CPU @3.60 GHz
Memory 32 GB
USRP B200
Host interface USB 3.1
A/D converter 12 bits / 61.44 MS/s
D/A converter 12 bits / 61.44 MS/s

H 2 A2Y WE
Table 2. System parameters.

System parameters Value
Carrier frequency 2.61 GHz
Sampling rate 40 Msps
Bandwidth 20 MHz
Mapping 64-QAM
FFT size 64
GI length 1/4
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Table 3. Comparison of maximum bit error rate.

Ref [6] Ref [7] Ref [8] Ours

Mod | 64-QAM 64-QAM 16-QAM 64-QAM
BER | 7.8x107" 8.7x107! 9x10~2 1.7x10°°
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Fig. 11. Constellation of data payload after the pilot correction.
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