964 W

of

383 =7A A29W A6Z, 20243 11¥ (JBE Vol.29, No.6, November 2024)

’i) Check for updates

EX=4 (Special Paper)

W3 8le] =82 A298 A6%, 20243 119 (JBE Vol.29, No.6, November 2024)
https://doi.org/10.5909/JBE.2024.29.6.964

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

OTFS A23el U 2AERE 488 Ao v /19 Y
W3 el 1E 4% 97}

o2

T, g A

Performance Evaluation of Symbol Mapping Method for Index
Modulation Spread Spectrum Scheme under OTFS System
Youngbin Go® and Jeongchang Kim™*

o (o]
D =

o)
>
223
5 PN

index modulation spread spectrum: IMSS) 7]%& OTFS (orthogonal time frequency
T AEL Hrist IMSS-OTFS A AHL 2. 28 ool 1349 subblock®.Z Ui
AR RS FWATIE WES AGSE, B A2 A92E Fa) 2bH0 JuE A

2] TRl A AE B e wE o)E BAsAeH, Ad-E&e LA interleaving W
HE& Bl Adsts IMSS-OTFSSF 71& OTFSY] HE 2.5-& (bit error rate: BER) A5E wusty, 4

space) NEE Z—LQ_O]._‘: tlo]—
2, 7} subblockol] Ak AlEA
%‘?"4’ OTFS Al&=H9] A4-=
Hell il At A 4

=
& 9 g g Asg vusith [ A ASE 5 xﬂ%}b IMSS-OTFS7} 71& OTFS Bt} $53 A% Hojn MHE
< interleaving3te] WIS o o2 Wl H3) S5 45 Yele AL FAE 5 9k
Abstract

In this paper, the application of the index modulation spread spectrum (IMSS) scheme to an orthogonal time frequency space
(OTFS) system and performance evaluation are presented. In the IMSS-OTES system, the delay-doppler domain is divided into
subblocks, and a spreading sequence is selected for each subblock to spread the modulation symbol. Then, additional information is
provided through the index of the spreading sequence. In addition, in this paper, the advantages of symbol mapping in the
delay-doppler domain of the OTFS system are analyzed, and interleaving methods in the delay-doppler domain are presented. The
BER (bit error rate) performance of IMSS-OTFS and conventional OTFS is compared, and the performances according to the
symbol mapping method are compared. The simulation results show that the IMSS-OTFS outperforms the conventional OTFS, and
the interleaving method outperforms other methods.
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(c) Delay-Doppler direction symbol mapping, (d) interleaving symbol mapping
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Table 2. Parameters for OTFS transceiver

Parameter Value
Number of Doppler Bin (N) 64
Number of Delay Bin (M) 64
CP Type CP-OTFS
CP Length 8

BPSK (OTFS)
QPSK (IM-OTFS)
QPSK (IMSS-OTFS)

Modulation Order

Center Frequency 4 GHz

Channel Model EVA, TU-6

Mobile Speed 100, 300, 500 km/h
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OTFS performance (EVA channel)
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Fig. 4. Comparison of BER for OTFS, IM-OTFS, and IMSS-OTFS under
EVA channel

OTFS performance (TU6 channel)
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Fig. 5. Comparison of BER for OTFS, IM-OTFS, and IMSS-OTFS under
TU-6 channel
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Performance by symbol mapping method (EVA Channel)
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Fig. 6. Comparison of IMSS-OTFS BER by symbol mapping methods
under EVA Channel
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