CHREE I R B o X @ K F F R Vol. 55 No. 4
2021 4F 4 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Apr. 2021

AIRBEHIENEZTMERSIARNEE

em b, E&. FFR

(P22 R T 545 B, 710049, 7440)

WE. A EX TR LA (QSFIM) ik R K FAR > EWW BB . RET—HATSHAS
- ERAS AR AGT THRALF > ENEXFTM L5 HH (TDA-QSFIMD ik, A x4
EHETmAPERF T B IS XD A X R AN E S AL R AT R AR L FT
RA R T &35 K3 AR af E X5 F 5 AR E TG R ERE BT RE L
HEBEFTHE, REZRHBOKREN B TEFFEENTRIELOBFXTEFAHFrE
Mrach 2, Rz R 3 7T LFe R b ek, T ASREAV . ERImAZE T, Mk
& H 1,78 bit/(s» Hz ') iz ¥ & % 1078, TDA-QSFIM 3% 1t QSFIM 3 A/ X % 3.5
dB #y 38 B A A A ZE T, R4 4 10 787, TDA-QSFIM J 3% 1k QSFIM i/ X
255 dB #g Ak 3 &,

XBIE: ZWMAZME, EXF LA ;AL A E

FEASEE. TNIS1 XEirESE. A

DOI. 10.7652/xjtuxb202104015 3LEHE. 0253-987X(2021)04-0135-10

OSID 15

A Quadrature Space-Frequency Index Modulation Algorithm

for Achieving Transmission Diversity

NIE Gaoyang, WANG Lei, LI Canlin

(Faculty of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A new quadrature space-frequency index modulation (TDA-QSFIM) scheme which can
obtain transmission diversity in MIMO System is proposed to solve the shortcoming that the
quadrature space-frequency index modulation (QSFIM) algorithm cannot achieve transmission
diversity. Firstly, two modulated symbols are related through a Hadamard matrix and a rotation
matrix to construct a diagonal code, and then the transmitted signal codeword on each resource
block is obtained by independently selecting the index number in the space-frequency resource
block (RB) twice and placing the in-phase and quadrature components of the diagonal code in
different positions of the space-frequency code, respectively. According to the rank criterion of
space-frequency coding, the proposed transmission algorithm obtains better bit error rate
performance because the codeword design of the algorithm on each resource block makes the
transmission diversity order of 2. Simulation results show that when the spectral efficiency is
1. 78 bit/(s » Hz ') and BER is 10 °, the TDA-QSFIM algorithm has a performance gain of
about 3.5 dB compared with the QSFIM algorithm under independent Rayleigh channel, and
when BER is 10 ° the TDA-QSFIM algorithm has a performance gain of about 5 dB over the

Wk H# . 2020-09-29,  AEHMA: B Q97— B A FEGEGES . L. al#E&E MEAaTm., EEemH.
E R H KRB F I 4 BT E (61871317,
[0 £ HH BRI T] . 2020-12-30 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20201228, 0922, 002. html



136 [ . ]

Ko

R

Eird i 55 4

QSFIM algorithm under the relative Rayleigh channel.

Keywords: multiple-input multiple-output; orthogonal frequency division multiplexing;

diagonal code; transmission diversity
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Fig. 1 The transmitter architecture of TDA-QSFIM
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