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ABSTRACT

Conventional generalized spatial modulation (GSM)
activates simultaneously multiple transmit antennas in
order to improve data throughput of original SM. In
this letter, a new improved GSM (I-GSM) is
presented by combining the GSM with only two
active antennas and the quaternary quasi-orthogonal

sequences of length two to solve the hardware

problem of the multiple RF chains. Comparing with
the other SM schemes, the I-GSM has significant
benefits in average error performances and/or their

hardware complexities of the RF systems.
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Fig. 1. Block diagram for conventional SM, GSM and
Q-QOS-SM
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Table 2. Comparison of A[(na,NHF)with given N, and n

N, =4
n==06 bits n=10 bits
SM[1] 16(2,1) 256(2,1)
GSM(4,2)[3] 16(2,2) 256(2,2)
Q-QOS-SMJ5] 4(4,4) 64(4,4)
I-GSM 44,2) 64(4,2)
N, =38
n =238 bits n =12 bits
SM[1] 32(3,1) 512(3,1)
GSM(8,2)[3] 16(4,2) 256(4,2)
GSM(8,4)[3] 4(6,4) 64(6,4)
Q-QOS-SMJ5] 4(6,8) 64(6,8)
I-GSM 4(6,2) 64(6,2)
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Fig. 2. Average BERs for N, =4 and n =6, 10 bits
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Fig. 3. Average BERs for /V, =8 and n =8, 12 bits

References

[1] R. Mesleh, H. Haas, S. Sinamovic, C. W.
Ahn, and S. Yun, “Spatial modulation,” IEEE
Trans. Veh. Technol., vol. 57, no. 4, pp.
2228-2241, Jul. 2008.

[21 Y. Shang, H. Kim, H. Kim, and T. Jung,
“New PAPR reduction method for spatial
modulation,” J. KICS, vol. 39A, no. 1, pp.
12-18, Jan. 2014.

[3] A. Younis, N. Serafimovski, R. Mesleh, and
H. Haas, “Generalised spatial modulation,” in
Proc. ASILOMAR, pp. 1498-1502, Pacific
Grave, US, Nov. 2010.

[4] K. Yang, Y. K. Kim, and P. V. Kumar,
“Quasi-orthogonal sequences for code-division
multiple-access systems,” IEEE Trans. Inf.
Theory, vol. 46, no. 3, pp. 982-993, May
2000.

1549

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-08 Vol.42 No.08

[51 H. Kim, Y. Shang, and T. Jung, “New spatial
modulation scheme using quaternary quasi-
orthogonal sequence,” in Proc. IEEE Int.
Conf. Cons. Electorn., pp. 1498-1502, Las
Vegas, US, Jan. 2015.

1550

www.dbpia.co.kr



	쿼터너리 준직교 시퀀스를 이용한 개선된 일반화된 공간 변조 기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 기존의 SM, GSM, Q-QOS-SM
	Ⅲ. 제안된 I-GSM 기법
	Ⅳ. 실험 결과 및 결론
	References


