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ABSTRACT

This study suggests an enhanced carrier frequency offset estimation method based on subcarrier clearing. In
heterogeneous network environments where the coverage of two base stations overlaps, a UE receives signals not
only from the serving cell but also from other cells. Signals transmitted from non-serving cells can cause
interference that degrades the accuracy of CFO estimation of the serving cell signal. This study introduces a
method to compensate the effects of interference cell signals on CFO estimation by utilizing the characteristics of
subcarrier allocation. Through a USRP testbed, it is experimentally shown that the proposed scheme guarantees

effectiveness in both CFO estimation and PBCH decoding improvement.
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Algorithm 1 CFO Estimation based on Subcarrier-Clearing Scheme
1: Input: Received signal y[n], symbol timing offset 7,, subcarrier range G ¢
{9191 <9< g2} rauwm =0

2: Output: Interference-Cleared CFO f,

3: forn=0: Nppr + Ny — 1 do

4 r[n] = y[n + Nepr + Ny — 1]

5 end for - Extract segments of the received signal for processing

6 Tprel0: Nppr — 1]« 7[0: Nppr — 1]

7. for k=0: Nppp —1do

8: Rpre[k] = ;‘\L‘F[’;'{’l rpre[n] - exp(—j - 2xkn/Nppp)

9: end for

10: for each k € G do

11: Rpre[k] 0

12: end for > Subcarrier-clearing for interference cancellation

13: forn=10: z'\'pp;r 1 du

14: Ppre.e[n] = > 1 ‘r” er [k] - exp(j - 2rkn/Nppr)

15 end for

16: Tpost[0 1 Nepr — 1] = 7[Ny : Nppr + Ny — 1] and repeat steps 7 to 15 to
obtain o c[n]

17: forn =0: N, - 1do

18: reprepln] = Tprecln]

19: repdata[l] = Tpost.e[Nepr — Ny + 0]

20: end for > Obtain interference-nulled CP and data samples

21: for k=0: N, —1do

20 reopelk] = (N’Pw [k] ) TP data k]

23: Tsum € Tsum + Teorr

24: end for

2 f, e = Af z(ﬁ 1) » Caleulate the CFO

32 5. Ak 7PHel W oxp m=
Fig. 5. Pseudo code of the proposed scheme
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Fig. 6. 2 types of extracted sample sequences
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Fig. 7. Subcarrier-clearing scheme application
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Table 1. Simulation parameters
Item Value
Modulation QPSK
Center frequency 897MHz
Subcarrier Spacing 15kHz
Sampling rate 15.36MHz
Bandwidth 10MHz
FFTsize 1024
# of used subcarriers 600
CP length 72, 80(for 1* CP)
SNR range 0~26dB
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