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ABSTRACT

This paper investigates a beam selection method
for carrier aggregation (CA) in millimeter wave
(mmWave) systems. MmWave systems require a
beamfoming technique due to a large path loss in its
band. However, the high cost of a mmWave radio
frequency (RF) chain limits the number of RF chains

in the terminal. Thus, some component carriers

(CCs) should share each RF chain during CA. To
maximize the sum-rate achieved with sharing each
RF chain, an optimization problem is first
formulated. The corresponding problem has an
exponentially increasing computational complexity
according to the numbers of RF chains and CCs. To
reduce the complexity, an effective algorithm is
additionally proposed in this letter. The performance
of the proposed algorithm approaches an optimal
performance within 0.8 dB gap, with only 0.5%
computational complexity compared to an exhaustive

search-based method.
.M 2

delrlels)l §A1 He dE Algo] §o]slo]
2 IS \kw 9Jr). 3GPP %z‘ﬂoﬂﬁ% 28 GHz 9|4
3} 39 GHz W& o]8s8h= 56 571528 A-4s)
el spAt e Fulprel <] E"‘J% Z AR &
AL skslsly] 1gh Wiz rise] SakE|efof gic)
Bl w3l dejvley} alo] Algshs ¥ td%5S
FHHer Ag3r] SJalAd ks AA(Carrier
aggregation)7]4o] Fespll ukpnl zAv|ee
24 "I Component carrier) 52| 2322 1A
E]l:]}” ulba) x4 Exlo] Ho EAl £8-8 917
HeiM= 7 S keTlEel] sl /Al WEn

O

o] £} SR Welrleisield WELL Sl
RF AI91& 38 082 7 wE 92wl 4
BV} Soleil Gk sl U s s

< RF A& Frsled A1 sllek & dar) glch
2 =roAe 84 tﬂ“%%"r—:f | REA|QS Zf3}
= AhellMe] 2549l 7l Ael uhgs Akl A
A2, 3 FelAe] dolele-s sl =3}
TAlE Alqkab. AleeRs Tale] HA s= ok
(exhaustive) ¥4 H}2l o g 75} <= ¢lx|uk RE A4l
o} 84 HkET ol wle) ERlEr) AR o &
71l EAl7E Sl wEbA o] sAs] A% B
(greedy) HFA9] #Bate dyg]=S I3} gk
gk greedy A9 B2 24 €] A5l 0.8 dB O]LHE
TAEA A g 2k 0.5% 2 ERIEE 7

= Ae AlEtelds a8l slakict

+° First and Corresponding Author : (ORCID:0000-0001-6816-5643)R&D Center, LG Display, yskang0111@gmail.com, %3]
T E 1 201909-204-A-LU, Received September 19, 2019; Revised September 20, 2019; Accepted September 22, 2019

2058

www.dbpia.co.kr



JAeln|Ea} A 2Ee A9 uksl 214

< S Ae

iy
o
n:E

. AlAH 2

1

she] 7l Nz MEDS 918 R
e} 2ol Pgak el o ks
RF 721 23] 55 98 Agajolof A,
WA 22 W) ol RE zw—% ol g5}l b W
A Wom A1 W, 441 Az oflsl 2.

1__
Rk

ycwnh = hcw,hxc—’_nc,r,b? (1)

714, z, 84 REgatel] sfgsh= AE
ez Blal}=1¢ W53k b,
a2 HEEIPE oA RE AR o]8-8to] bHWH
AHEE we] 71%131@} shatole] ZHL*G]E} 0471
A, A 30, WAk 19l HATRARE
o] delgE Xd*&ff}*— kel W] @l
XJE]—\:]— n‘_:_,dﬂ—() -rJ\]— NO_O,].}E_ 7]"‘[‘ ]Cd—)é}—g
o]ek.

=¥ ?ﬂﬂ

L

R

M. Noksk= A|AE]

Q I~ H‘l__’}:r =

e W AP S WSS
del e Py e, o

=

1

2h Ak A e ~7Pské %2117} o17] wl
o 0% aldsl] Slak AuAE dulee i
Al

3.1 motste Z{=s} 25

B eRol Akshs HAAE BAE 24 ke
=°] RF A& F-frdhe Adelx] A28l A d]

Data

N o
b transmission

—_

Beam training

a2 1y e ke mely 7
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Table 1. Complexity comparison of the proposed method
and exhaustive search.

Computatl.onal Total*
complexity
Proposed N.N+N.N, 24
Exhaustive NZ:Y’ M K 4096

* Calculated when N =8, N =2, N, =4
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Fig. 2. Comparison of capacity for the proposed method

and exhaustive search.
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