oG HFAEA

o]

A =

d, olF

=91 2 mmWave Beamforming Q%53 #3
, o134, #d3f, Anh Tien Tran, The Vi Nguyen, 273 &+
ol st

{dhlee, chlee, clee, nkkim, attran, tvnguyen}@uclab.re kr, *srcho@cau.ac.kr

o
=
5

3l
|

A Survey on Research Trends of HandOver and mmWave Beamforming for
5G Wireless Communication

Donghyun Lee, Chunghyun Lee, Cheol Lee, Namkyu Kim, Anh Tien Tran,
The Vi Nguyen, Sungrae Cho

Chung-Ang Univ.

[¢)
2

o

8
mmWaveZ &-835to] 14:9] tojg] A$EE uo A4
U A 26l 2-8-817] o §7] HH*OH 7
o A9, Ims o] 9] A4 X

EREER & B o 9
= o 343 nEa} ﬁﬁg}aﬂ Atk AR 5Gol A Ex & sk 20Ghps AE4E,
=9 LPAEE WEAAE & vk Wb mmWaved] A A

A . Aerlgstel S48 w7
Azv]Eg 1003k

E7HAEI 2 oA E mmWaves

AHE-EE o] 5 EAl Al 2Ele] —‘M:‘ 7]% % mmWave Beamforming#} o] #E]& 9t d=ow 7ol AT 7 9 483t 53 ozl
2staLzp gk
I.4 &8 X 15G B4 ¥ =53%
AHEQEYLE] Al7E Bt A HES A AZE 7715 2020d ] 5G notes
7R 5009 A el ol slog AuET: A A7 dereel 90% tll\:r?sxrlnl?sus?)n 1Gbps 20Gbps FHD movie(18GB) download
7b & 2 <t A" ‘310151% Awg doly AHFe g5 5 speed
7hetar Atk whEhA] Abgh 2 B U] AFE ZF BE AR Al A4 tisj;;iff:n — o 10~100 times more
Aol Gbpsee] B4l Au|2E AlFsiF ok ahv o] & g8 =AM EAl speed than 4G
AFHITU-R: International ~ Telecommunication ~Union  Radio ?f:;;’:ss . - i
communication Sector)o| A& 202097 Av|A AL8E Eu 54 efficiency
(BG) 521 74 IMT-2020& geletoith 5G B4l +d H3xe 13 2 Hiil(:blsﬁfyed 350Km/h 500Km/h Uji?;;:;f:g‘?;ﬁ:a;he
=5 Permission time for human
. e . vision © 10ms
mmWaves 307300GHz thele] Fup=5 A At o]g|dt oo A Delay of 10ms Ims Permission time
sh= 7140] 75t0] 1] 7hA] @) (Non Line of Sight, NLOS)| Ae] & | "ommesen for human auditory
A8 BrpsFts o] B bly] 2 7400 tle dekow dAv A & e recognition * 100ms
A, Fab 4o ul - =rhs §4Jo] Qlth 6GHz )3} tlfe] Fubg A4 number of | o0 boo/kme | 1.000.000/km? 10 times more
& o] %o} gefol ol2Row, 5G FANA BER e B HEE | commeron e
5 e 71718 8, s AAA7E A YsAE mmWave Data processing 100 times more
0ol Zghme] Abfo] BEBIlA ), capacity per | 0.bps/n | - TOMbos it than 4G
£ =M= UE(User Equipment)9] o4 #el(@=om A& energy i 100 times more .
e W) £ 7% % URS] ol Aol whek gNBGG /A4 484 |_eliciensy than 4G
= oA [e) Zl— = HEO
.if}ji}itgi AT S R R s WAL 2ntE QheLbe] & w0 Wlo| g thide| ¥k wgksto]
B3RS Sl 7]eolth AvlE HHU: G848 =ol7] 8 thee
Iwe SHEIUE o] &3l 7dd 4 Utk thag] QtElUE $417] Sol Fdsta
FA7] Zo] @l oUYE FE F9-E MISOMulti-Input  and

II-1. mmWave Beamforming



Single-Output), $417], $417] Zo] 5% th=9] ¢teluS 133t 44
= MIMO(MultrInput and Multi*Output)E‘ril h?} AEHoz A9
'rﬂ v ,‘\l.

31,
tlo
o~
lf
N
rlo
(L
i
g
E
N
=2,
1o
N
;%
\r
=
2

B ATES AN 28T A5 S P “\] 7led & 3 s

T7F HEY HHsel ded 7we 48]
A AT} & =5 SINR A8 FA4, 48 Has 2 F &5
FAol &l 3714 Beamforming neural networkE 7-%3}o] SINR
3h 5L A9 s EAlol dis) A9 HHe &7 F S A3
Alell tial 710l AHS-E L Qe gaEged 7Pk Ass e
Ao, At X]C’ﬂ—"* A A (1.

b
B
=
3o HE o ok

—lYﬂL

ANdE 7o Alokd B ey a MEds A 9 /Mg d¥a
myn £2A P dez dset 48 gy s Ny A4S
Aol =8l E8 21747 BPNet& Aokt [2] A& AFEQIEY] 7]
719 7ol W vhojet doje] Eej¥at B4 HES A 7Ho] 2
& vEYA A2dle Fo] AetE 4 Stk Wrvt w2 UES A9t
7] S8l U5t 2 A AT S AMES HEYAY 7o) wojF 1
Tk 3 d7E AR 4 7|A %ol A mmWave 7|9 O3 MIMOE
ATk F Y FHeE AR UERS AR e, 29 7|59
AR WA E AA" Al el A0S BolFd [3l.

I1-2. Handover mechanism
A=ob= A T A o] FAE 7R dio] djd VA AHjx
A9 & glouh QI 7|4 Au A Aoz o5 W vzt 1 7]
Ae) Azg A Aol AEoR B2AA ASHow A 4YE
FA AAFE 71Eolth

A= QB A% Aol n&AE Al QolH RNNG 7jwkoa ¢

Ao 7|l gigh 03‘?7} ‘3} [4]-[5]. [l A= 248 /‘]UrELA
o] /] RNN(Recurrent Neural Networks)2] 3 £791 vl YE
el S 3 URAFS) B Bow 1) HERAR 3
sto gy AT oW AL 7148 sl AT oW T A A
3g x1°}o}04 7o) A= ow slnT by A B2
ek [4]. (51914 RNN9| 25 % shubel LSTM A4 3% 7]13;
Ll R *l”ral"oﬂ‘i Alo] He] QuSE AT F e A= A
ge Ayt
6GHz )3t} mmWave tj%le] F3-2 A= w7t 25 dojuhe v
o] A YES A A A e AHEAY 22 dlolg dg *’% =)
BEFseA & & de 2 A AL Sk g

mmWave 2+ of 91z} H=Qn] kel AA2 A LﬂE%ﬂ TE 1
o4 2 AgEel 93 Uk B4 ol Ada] Aal 1Ak &
2RES s A AT d3an o AnE Al

K-Nearest Neighbor(KNN) -2 sz X} A& AAZS 73l

w

B

ol

.

)
R
e

flO ﬂ!ﬂ
=L op
o ot

rf ok

é

719, mmWave 7]1,3}5\_0 7];(]% /qu]/\ o] uho
= %’4% H&‘%‘d = olg) 7}x) A w3 A Ee] 9o

g thekst vy oy} das) ®elth

ﬂé

ACKNOWLEDGEMENT

£ 2018 35 ARG B AL AP ow HHEANT]
kol =g ¥l A7) (No.2018-0-00839, 2 2] m]e] 5}
o584l A 7] AT)

353

[1] W. Xia, G. Zheng, Y. Zhu, J. Zhang, J. Wang and A. P. Petropuly,
"A Deep Learning Framework for Optimization of MISO Downlink
Beamforming,” in IEEE Transactions on Communications, vol. 68,
no. 3, pp. 1866-1880, March 2020.

[2] H. Huang, Y. Peng, J. Yang, W. Xia and G. Gui, "Fast
Beamforming Design via Deep Learning,” in IEEE Transactions on
Vehicular Technology, vol. 69, no. 1, pp. 1065-1069, Jan. 2020.

[3] S. Ju, N. Kim, S. Lee, J. Kim and K. Kim, "Hybrid Beamforming
Scheme for Millimeter-wave Massive MIMO and Dense Small Cell
Networks,” 2019 25th Asia-Pacific Conference on Communications
(APCC), Ho Chi Minh City, Vietnam, 2019.

[4] D. Li, D. Li and Y. Xu, "Machine Learning Based Handover
Performance Improvement for LTE-R,” 2019 IEEE International
Conference on Consumer Electronics - Taiwan (ICCE-TW),
YILAN, Taiwan, 2019.

[5] D. Li, D. Li, Y. Xu, H. Zhao and Fengtian, "RNN-Based C/U-Plane
Decoupled HSR Wireless Network handover mechanism for QoS
improvement on Control Plane,” 2019 IEEE 8th Global Conference
on Consumer Electronics (GCCE), Osaka, Japan, 2019.

[6] L. Yan et al., "Machine Learning-Based Handovers for Sub-6 GHz
and mmWave Integrated Vehicular Networks,” in IEEE
Transactions on Wireless Communications, vol. 18, no. 10, pp.
4873-4885, Oct. 2019.



