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ABSTRACT

A core technological base to provide enhanced data rates required by 5G mobile wireless communications is
the improved bandwidth efficiency using massive multiple-input multiple-output (MIMO) transmission. MIMO
transmission requires the channel estimation using the channel state information reference signaling (CSI-RS) and
appropriate beamforming, thus the design of the codebook defining proper beamforming vectors is an important
issue. In this paper, we propose a multi-rank codebook based on the discrete Fourier transform (DFT) matrix, by
utilizing statistical properties of the channel generated by the spatial channel model (SCM). The proposed method
includes a structural change of the precoding matrix indicator (PMI) by considering the phase difference
distributions between adjacent antenna elements, as well as the selected codevector characteristics of each
transmission layer. Performance gain of the proposed method is evaluated and verified by making the

performance comparison to the 3GPP standard codebooks adopted by Long-Term Evolution (LTE) systems.

# 2 dre dEdrAd FHEATAE A9 (FHHE NRF-2014R1A2A2A01003558) 2 LGAAR] Aoz Fa= slsc
First Author : Sogang University Department of Electronic Engineering, ssuperstar@sogang.ac.kr, S3]¢]

Corresponding Author : Sogang University Department of Electronic Engineering, wsung@sogang.ac.kr, %4131

T E L KICS2016-05-090, Received May 10, 2016; Revised June 20, 2016; Accepted June 23, 2016

o e

123

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’16-07 Vol.41 No.07

I.M E

cleksla §efo] & ERlxe] HF JeAo= al
g Ful 580 RS Sldl, dAe ol sl
ol o] $41 QHEvE AM8l= MIMO
(multiple-input multiple-output) A|Z~&lo] I=giz|e]
8w qle}. AlgEe} o w2 dleole] A2lE 23]
S5AH ol sgAll A= 71 div] o wkE HSer)
SE glow, o] F 2] $1gt ikl F shE
541 kY NG 24 Z7HIR] Azl
g ofgolclt 0l kel Al F7k= 2 dl
oele] AEE 4R olsY, ez
CSI-RS (Channel State Information - Reference
Signaling) SH 3= A F7Fs7] witel] dlole] A
Foll gk A}¢le] Foluw Wo] &A1k, Ad
FA FAE Ade] RuE 98k Fjuule] o=
= nlEA R Frkcl wk R Aol Z3tet
Hzr)s ] S1gk ZewE|e] Hole} I =ro
AAE 7 541 ek Aot 2 o o
S 8% QA7 o4t HNP H o)k Fajol Wl
3} (Discrete Fourier Transform; DFT) sj&&- 383}
o] Ad AREF /MR dl= Feho] AdAEo]
Fgw)a 9lom, el el 9)xE 83l= W
Alo] Algke] 7| = shedelt AgkE w)=w) v E o)
Z271 slellA] RlIER] A ks 917 A7) 2o
9 oml8 3GPPelA & Al Qe TiGe] 27l
Ashel glEw] wro] AlLA o AAEIL gL
t}. LTE Release 82 4-Tx £} Release 102] 8-Tx Z
=8 Aoe] o]o|’) &) Release 13041 16-Tx
ZdolM el ZeB A7} A= gl

i

T~

B =Rl LTE wHe] slakel= A A5 7l
A& 214l 3D SCMS o]-83led Qrelv) 14 7F S
21e] FEUEds U JF ANE 5o ARE 33
alar, oo} ke Ade] BAHQ) BAS ahgalo] o}
Z W= AE A R A5S Hols IS Agt

et =gk st A 85 SRl Al 2R
X5S 37)8la, LTE Release 8 2 Release 10¢]]4]
Aoyl FeRe] A5 nlaste], 1 o] 55 A=A
02 AL =] A= Alad 2da) 5
de] BAA A4S Avsia, MIAelAM= A vl
Hrle| 8=l 7| FE8S gk VA=
AF TEFS ARKEE F, VAA As w7 A3E
AR VA= =] A28 der) 479}
A= 27 9 A°] Hermitian3 P ¥} Ax| 84S

124

T2 1. 3D SCM 7%
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