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ABSTRACT

In this letter, we propose a multi-cell pseudo-

random beamforming (PRBF) technique based on
multiple beamforming matrix selection for multi-cell
downlink networks. We assume that each base station
(BS) is synchronized in time and each user is assumed
to know multiple pseudo-random beamforming matrices
of BSs. Each user feeds back the SINR of A/
beamforming matrices and the corresponding BS the
optimal users who result in the maximum sum-rate for
each beamforming matrix. Then, each BS sends the
achievable sum-rates for M beamforming matrices to
BS coordinator via wired backhaul link. The BS
coordinator sends back the index of the beamforming
matrix maximizing the total sum-rate of the total
network to BSs. The proposed PRBF technique
outperforms the conventional technique in terms of

sum-rate.
I.M B

Agel vENIAN B4 $3F U5 25k
A7 7 g A Y AR 7S EbHow
Fejsh= Aol wlg- Fesi! H old S
Aolslr] 95k 54 W=z sa Zabdael Al
22} 2AEHo] A ATE T QYo o] JEE
& 7 AojlA AlgxlE AldE uf, 7hide) ofeks
aEjsle] AA WEY=] AEES IMFIHAE

A7 @ we AN wEe 27k elo} Maw
P} e Ao A olek wh, A AL a)

A7 A el S A$ ARAL the|H A E 2]
35 AT $18ke o RlzR wWEE AL
SAA Aol AFES WS} s W
HE Agsh= 7ge] Akl 2=y o] W
He ol dlxn wEgES Zakedog ukEey A}
LAk A del7] $18ed training ko] H83ld
sFRa ASES Sole nlEl=rt Al A
o] 9ick

£ =Rl o A sleRiaelM oAkt
2] (pseudo-random)# 0.2 A% clF Wxzw P
= e Addsls 7S Akl Al”keE 71
= ZF Aof|A AN wlER] ™l i’k AR E

# o] =i 201611 %

*

vl AzIeH-e] 2o gl Awke] 2]9)-S- who} S=af%l 7] %3 FAId Y (No. NRF-2016R1A2B4014834)
First Author: Department of Electronics Engineering, Chungnam National University, woongson@cnu.ac.kr, -33]¢
Corresponding Author: Department of Electronics Engineering, Chungnam National University, bcjung@cnu.ac.kr, F413]<1

* Agency for Defense Development, whchang@add.re.kr, %J3]¢1

FE=rHE L KICS2017-06-170, Received June 11, 2017; Revised July 5, 2017; Accepted July 10, 2017

1356

www.dbpia.co.kr



=T/ HE " Ay o ab-abe] ] 7

AREAPE eln] okar glekal 7R EkaL AREARRAE] precoder : ¢ ¥m
e gug sen oE A Al 2% e < feedback(sm*””)m
Ao Age wxn PHs At AlEHe|Ad - y““‘,‘l;f""
& Esjo] Alsket 7o) 71 7Sl vlsle] o 1N — <7
F L Falsisick N G S
iR, pt FEA
. A|AE! ZH m (v m) “ly
R ]
W oew e = 7} Ao BS
B oi=oflMs Aol K(=2)7 EAlsta 4 coordinator
TUG FIE ARSI, 7 Aol EAlshe 7R i ,
2] %41 qhele] = N, AREARE Sl qlel e m (fm hij
Zherha 7Rk N 7 Alel) EAshs AbgAL 5 = v N v
olm, Z} 71Al=ell A B(= N,) 2] ARgAllA EA] R :
i i Bs | Y /M ,‘
o dlolelE At 71} 2 7|X]=-2 dlo] 2 y e MSj
B} 242 glste] alel elahrakel wzy PuF 4 fedb“f"“;”"”"’>
vm H
shis o]g3}e Hl°1Ei-%X 2%%%}0117%] GiElay ff;ﬁ;ff'if’;ﬁ V
Qz\m = [¢z 77117""¢i m.B]EC“ —8_ ZE{LQ}H&RH 7] | 1—4_6_4] } ) ] ]_ ] _] ] ] 2} =1}
[ o . I8 1. 5 seela Age) YESae] Aak 2d
A= m (1 < m < M) HA JAR72e] wlEw] 3 Fig. 1. System model in downlink multiell cellular
de ez g, =0 e o) e pA @,
=, oA Al e WEE ojrlela 4 42 A2 3.2 SINR Feedback from Users
A st sk o] glvkar 7 gk A= Aarshs 7 ARgAle BE s|AFogNE SAlg 3z
RlER) e ] A3k el o A el Ao}l ojaLTzke] wlxn #a ANE npelow
< singular value decomposition (SVD)ZF ¥ left BE ;3 pol] thaF SINRZES THS A8 o] 83}e]
matrixs AHESl] AA7Fsslch e {120 A A Axrsla, BE m3} bell thak SINRZFES =M4le]
o] je{1,.. VA AR Al Al e &3} 7)Ao v e,
Zh.
m |h§,]¢i,m,b|2
=h! i T +ht BTyt K~ (1) SINR;}' = — =
Z |h£,]¢immb|2 + 2 |hﬁj¢k.m.n|2 + 1/p
n#=b n=1
(HellA keE{1,2}0] AlE WE g0 <
A P(=z|?) oIk hﬁjec’m‘@ A 7)A olw| p=P/Nyolth 7zt 7|A|F-2 AHEALERRE]
SellA oA Aol &3 A ARgAkRe] FAlE =n] uke SINRZHS o] gale] BE m I} bel| of
A A HEE vehdek o, ~ ON(0,N,) <> F% slo] FHo SINRZES Zh= AMAE AdPgs o

kel 2he-2 o=l dlole] A48 Axsta wE bl ot
dlole] AFES dst] 24 mwA Wxw]
II. Mokt QlAlFate] Bz 7| gk dlole] AEES ofeliel zto] AL
Akt ejal-e] HlEn 7S 2 Y 7b B
s o Lol 7 Ry, = Ylog,(1+ " SINE @
o= s, B4 A chewt gk o = 24 1<j=
3.1 Reference Signal Broadcast from BSs 3.3 Transmit Beamforming matrix Selection
7y 712 M7Ne] precoding 3HE &, E At 7y 7IA = (2)ollA ALk MRS dlele] A
Fe12 sk AgAlEelAl Al eE Wit EaE 7= Ale71= ARl 7= Alef7]ell
1357

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’17-07 Vol.42 No.07

M 2 AAFe R A o] AFES
slol MNe] |Altake] wEe) fsgva % A v
E9lz] dole AEES Avjssl WEn A
& ol AL ol gate] AR,

K
~_argmax
m_l =m= M[Lleym} 3)

AR o2 (3ellA ZAAH Rz JPAEL o]F-
slo] dlolelE Salsld AA WEYZL dHolE
52 ol AeE ZAAHc)

RE = ZRLrﬁ (4)

P, @ E=Ee wel Qe e 2 ARAE
meplsler 2 4850 B et Sk
o 3] ool o A%, e

B Aol A= Ak il gl
S et B B A 71“301] FH%J ﬂ 18 A5E A
o AlEEeldE FIt A a9 2
Ae] ARgAte] 7t SRl whE Aok 71
dole] AFES vehdck 23 20014 SNR
10dBe|ct. &= Bell wisix Mol St met
dlole] AgEol ok AHA a7 A& 7% Bt
1doje] Adse] 7P sk e ARk 5t
Woplell wt prh 28T 2 uf Aol B7F 14
wje] Agell 2t B 2 Aellx Aol AE
e 3akddelM vgst oS5 efvldt B7t
AR g7t T3t o] 52 speARE A Rz
el ARER FHHe] Bgke]l AHAL v AL
FAlQtEe] Sl whet AR =k

a5 32 SNRG7bll w2 ARk 7]He] dlo]
B A% —4 AeS vepIch 28 3ell4 FAE o
<38 o = 40)a FAl ke
T golry APFRIRel, ARSAE] 47 Bes,
Mo 255 Ao gt

1358

SNR=10[dB]

Sum Rate (bits/s/Hz/cell)
w »
(9] » (4] (4]

—— PRBF B=1,
—+— PRBF B=1,

251 ——PRBF B=4, M=1 | |
—— PRBF B=4, M=4

—e—PRBF B=4, M=16
: I

(0] 20 40 60 80 100
Number of users N

38 2. A o) AR Fk W AR e dele]
AEE A% (p=10[dB)

Fig. 2. Sum-rate performance of the proposed technique
according to the number of wusers in a cell when
p=10[dB.
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Fig. 3. Sum-rate performance of the proposed technique
according to SNR when B=4.
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