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Abstract OFDMA(Orthogonal Frequency Division Multiplexing Access) is a multi-carrier modulation scheme to
realize the high speed date communication and large capacity data communication for LTE(Long Term Evolutieﬁ)
A well-known problem of OFDM is its inter-subcarrier interference caused by radio frequency error in received and
sampling frequency error in demodulatmn In this Ietter, we proposed an algorithm of radio frequency and sampling
frequency error detectmn based on Synchromzatlon Signals. Simulation results show that the proposed algorithm
can detect the radio frequency error ranging from -46"-'46[%] and sampling frequency error ranging from -42000~
42000[ppm] for FDD case, but ~16~16{%] and ~26000~28000[ppm] respectively for TDD case.

Key words LTE(Long Term Evolution), OFDMA (Orthogonal Frequency Division Multiplexing Access), Radio
Frequency Error, Sampling F;'equency'Error .
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# 1 LTE ¥ A7 A

System Bandwidth(MHz) |1.4 |3 5 10 15 20
Effective Bandwidth(MHz) | 1.08 | 2.7 [ 4.5 | 9.0 13.5 | 18.0
Gaiard Bandwidth(MHz) 03203 |05 {1.0 1.5 2.0
Subframe 1.0 [ms]
Tone Spacing 15kHz
Sampling Rate (MHz) 1.92 | 3.84 | 7.68 | 15.36 | 23.04 | 30.72
FFT Size 128 | 256 ; 512 | 1024 | 1536 | 2048
Subcarrier Number 72 180 | 300 | 600 | 900 1200
CP Length (us) | Normal 1st:5.21, 2nd-Tth:4.69
Extended | 16.6
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2.3.1 Primary Synchronization Signal
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2.3.2 Secondary Synchronization Signal
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Dat.
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Mapping i
Extended
Vehicular A
madel {EVA)
RE || g lef PSS/SSS
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#3 PIial—YavAiA-F
EFAH 64QAM
71— AR FDD
FFT ¥4 X 1024
CP E Nomal (1st:5.21,2nd-7th:4.69 (us) )

F ¥ FIVETA Extended Vehicular A model (EVA)
BAFy 77— 70Hz

# 4 Extended Vehicular A model (EVA)

SEIERERY (ns) | 737 — (dB)
0 0
30 15
150 -1.4
310 -3.6
370 -0.6
710" 9.1
1090 -7.0
1730 -12.0
2510 -16.9
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LTE $#IcE L 2B ERRTZ ol L 2 Z55/% MAT-
LAB #HWTIERLIMGL 2. ¥ Eal—vavyOiiihZERE
TiIRT, ¥, WELLSHEATA-—FERIKHL, T
FAEFAOREZ&ELICRT, FrF3LETFAE, 3GPP
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Detect Radio Frequency ERROR
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Radio Frequency ERROR
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Detect Sampling Frequancy ERROR [ppm]
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Detect Redio Frequency ERROR

Detect Sampling Fraquency ERROR (pom)
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