556 1 H Ee = % Vol.45 No.6
2017 4£6 H ACTA ELECTRONICA SINICA Jun. 2017

HEFIRE AW RBIE I E N2 KK
MIMO Z 4t B 43 #r

B3, B, B, EEm

(R T TR, JE A 100084)

W OE: IR U AL SR IR 0 LA, 3 i A B SR S RO S ik — 25 4 e Bl
S5 A SCH AT TR A ROBRIE 95 128 K3 MIMO  Multiple Tnput Multiple Output) AT FHERE 4167, 4 BIEAS 130
E(Zero Force ,ZF ) BRI HL (/N 5 iR 22 (Minimum Mean Square Error, MMSE ) #2241 LA Az DC Jic 31 % ( Matched Filter,
ME) SZ2CHLLE F TR AR A B AL D AR e 3 B £5 3 2%, I X2 I LLE R W] B9 {5 T 3R 82 T AT MR REITAl . Iy B as R %
B, TCIE LR ( Line-Of-Sight, LOS ) A4 A2 2 15 HME 44 , MMSE 2 ICHLA ZF B OLTE S & 5 D) 3 s i) 3 B 33k
A (PR RE s TEE ST DR BAR I MMSE B2 HL P RE W W A8 T ZF HelohL. A0 52, MF $EUHLIG 2 PR 54 22 I P .
RG] AR SRS DA I B B S5 A2 2% B R e M5 38 R B O HIL. A SCRBIF IR i) R GE mT 0 TS PR IN T
I8/ ( Wireless Personal Area Networks, WPAN) L) 523 i i 4 F TC 2k 0@ (.

KW KPR MIMO; JRGPCRIIE ; TEREMT

FESES:  TNI28 XEERIREE: A XEHS: 03722112 (2017)06-1281-07
FBFZ4# URL: http://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2017. 06. 001

Performance Analysis of the Hybrid Beamforming
Based Indoor Millimeter Wave MIMO System

FENG Zi-qi ,NIU Yong,SU Li,JIN De-peng
( Department of Electronic Engineering , Tsinghua University , Beijing100084 , China )

Abstract: Hybrid beamforming increases data rate through digital beamforming in baseband and analog beamforming
in radio frequency. In order to analyze the capacity of indoor millimeter wave multiple input multiple output (MIMO) sys-
tem based on hybrid beamforming, we investigate the zero force (ZF) receiver,the minimum mean square error ( MMSE)
receiver,and the matched filter (MF) receiver to obtain the data rate of the system under the optimal codebook-based beam
selection in different circumstances. Simulation results show that whether the line-of-sight path is blocked, both the MMSE
receiver and the ZF receiver achieve the performance which is close to the capacity under high total transmit power ;under
low total transmit power , the performance of the MMSE receiver is slightly better than the ZF receiver. However,the MF re-
ceiver shows poor performance. The system could adopt suitable receiver according to total transmit power and the complexi-
ty of receiver. The practical indoor wireless personal area networks ( WPAN) could achieve high data rate short-distance
wireless communications by applying the system we investigated in this paper.

Key words: millimeter wave communication ; multiple input multiple output ( MIMO) ; hybrid beamforming ; perform-
ance analysis
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