2020 2z2fel FAlIsteyEz| =8 H273 H|22 (2020, 11)

I

o 5H T&°
ZRIdEB Ao 7]
FGE, AolE Favie e, AR, FES

*{jangOh,s.moh.raza, choo}@skku.edu
“moonseong @stu.ac.kr

Proactive Handover Management Based on
RSSI Prediction for 5G Network

YoungHoon Jang®, Syed Muhammad Raza®, MoonSeong Kim"™,
HyunSeung Choo"

“Dept. of Electrical and Computer Engineering, Sungkyunkwan University

“Dept. of Liberal Art, Seoul Theological University

Q ok

ar

o}
IoT(Internet of Things)71719] o] &&& 7totaA F7t5AE Helw, ofd ojujgh A& =
dlo] Bgdzor Addrt 5G MESA: o#d 82 7I7ls& F9§lel sAlsA &

o (0
o

=

TS

A&E 7] g wifAlE Bl vde] 943 F4AE AT HAUVIEd 5G UEHAE VSR

A
2,
o,

o Aol AER olFel A Utk Aol g 2
e A=e

Bl 3
oM A AL F=oH o] MEe dYrIHE A

C ey olefgk e Ao]F Al ALEE =
TRloz RUE S Bestrlde HAs HojdA Frhid =l = 5G #7
I

1. ME o yejol ik nEI A mE FErIHe Ak
IoT7]7] ol&&2° S7k¢Al= < 54t 13w =3

7 et &, 98 AFEF 717189l Interneto] RF

H JIoTAHE do] IoE(Internet of Everythings) 2. HERH ZZAMA

Al E grolatal dthol= o8 AP edEe] A&

stHA U8 FAQ F7HFAE o] FUArka ®HAQl o] ollAe= WA, 4G oA AEAFo] R

o o]yt APadE Fol= 5G, Al 5o EAT & % d=on dxto] gia A St 4G 2ol

}. Ao e W= AA “FH-APg-A4R" 3PGAE A
5GE U8, 234 2AAA, 94L& A st | et

User Equipment ‘ ‘ Source Cell

Target Cell

||

A(Small Cel)’olete 7l&S A8
dvtdow 4 kmo| Fdi
A (Macro Cel)¥= &g, &
AWM A (10759 m
o] Fojx gt} e} A

ol Fde ztade= IoT7]

Packet Data

Measurement Report
HO Decision

suljawL

RS,

HO Command

Handover Request

HO Request Acknowledgment

Admission Control

Data Forwarding |

Packet Data

3 AL ATYsE P47t F74 |

JEA dJatel A ATY s

=il e 5G S0 A ZAQ A=

- 186 -

% 1 Handover Process|[1]

19 13%o] UE(UserEquipment)s A #AAE



N
o
N
o
rlo
!}
o
i
X
Jok
>
-
EH
jml

3| =27 ®[27A ®|25 (2020, 11)

Agsta = Ao FAS Hgstiar FA4H = 2 siusE =W oiE oA AASE A
Ao A7k FHel Ase] AV|IFES 7|Ne ojt}, & =FoMi= Fabo w3 WHE AA o)
2 HEXEE AAst BuE Adgs 7AFS
T2l UES HXEE 7[Hto=x A& A7|gke] 3.1 LSTM(Long short-term memory)[3]
AAZE oletz "Wolye wE dwsta, AGS 2 LSTMS o 2y HofoA AlgHE ¢lg WhE
Az B As A8 2 B 7AFA A= 2787 ob7ldA otk RNN(Recurrent Neural
E 8Agt 1 ol% dHeoly x99 2 A AT Network)e] 7] &4  EAZ  AHZAstax
S XYstw UES] d=ow7 ghadr) Hochreiter7} At &ae]sF otk LSTM2 ol
Hoke] EAlE HAI # HE sy, rAHeR
2.1 dAe A=W FAH NLP(Natural Language Processing)&oF8nt o} g}
2= T192¢} Zo] UES FA =3 22 AALE dolHolA FAd Hxd

71Rkste], A 25 Hth

3.2 g8 A=9H AlxH

- Serving cell Point1 point2 Neighboring cell o =70 M=o AlAEE =37 YA A
1 | — WA, AN AEERS Fo) T AAAE
2 __— el A%E wdstyel Bastch UBAA 3
% * IThreshoId Handover Xgﬂ% /1\_]_.—§:94 Aﬂ7]']1____; RSSIQ’ ZEL% kﬂ7] %}]\_% ]/}_E}_
N B AE oste] e mAsb=d], o= @Eel
: ~Y NAFol wAH oz AAssA wat 9o A
g TN N
2 - Qe 7]Fo] "k LSTM Al b olEHE o
° — ste dEdel Hely maoth oed de A=
Allocation with Serving Cell Allocation with Target Cell ‘JO—BZI OI]_?_% gxé;jl% }\\_]_i‘o/] /Kﬂ 7] %}\‘% O:ﬂ%'é‘]—l—“____]ﬂ
19 2 Report of Handover[2] glol s el d=eme] rrdAds W3
= FAQd JIA=ES HEXEE 7IRte® AHg
e, o]y E WHe Aakdo|n BHae @i LSTMe 5 52d& 53tk 7 WA=, 7A=2 A
Zhagl oFETh 1 ool g smon oy AR SA7E dFstE LSTM7IREe] SRS ALE-3)
o] Jolw A=on EfA A = AAAL = of By Ao vl g@E ASF3H wef 54
Ferel Alztel Wasly] wiEolth 1928 Y & Aol A 20 WHate] A=ewh Aol 2
F9Eol Poind AN AEE Awa ace A% ds wnd AAge AndAd gn ds=e
B oRrk A H AR, Point2 AFo] HojAe gpa M elwE AH B AYdH
o] el Hglth o) olfiz UEZH 4t A
715 ZIA T A HAEBEg Ao R wHrolEo]7) System Algorithm
e, oled A2 d=emrt W 5G #HA Require: Seq{RSSI}, thresh
o o] Adtal = o HFAo] & 4 ¢loh procedure Sequence Trigger
2: function LSTMpredict
y = model.predict(Seq { RSSI;})
3. H ok AlAHE 4: return y
el M=o Wt FASA A, = Pointl A Aol A if LSTMpredict(Seq)< thresh then
dEonsh Zulz oolugw o) Buee #a 6: lHandover(Seq[Target])
else
2 #aE 299 doH, o= 567t AFe= T4 8: Seq « Empty
QoS(Quality of Service)E H&&dS4 ). o]tk end procedure

a0z QoSE HASHE EAQ WHE 27MA 2
B¢ . AAAE TTT(Time To Trigger)9 Al
Zo] PointlAAo] AAA A=omE s A,

(I
o o

- 187 -



=27 ®M27A ®23 (2020, 11)

4. 28

F7IHE A=en Aladle d=EeHE g ¢kl
A @A Hol QoSE XA 7I=H s & 5 3
thoE@dd Bg, TTTO @2 B+ (2507450ms) &
o5t Jnh o= =, AW 045%°] &3 a%
A2 E YT des BAY a9y, 335
WAY, ZREES AFsh=Aed oMo A=
W] #3k 7]&A APAYE dasirial Bl

ACKNOWLEDGEMENT

= A= 7l = H B EAH L
ARSAN71 I 7H 9 ICT™ # A A ¢4
AR (ITTP-2020-2051-001), Grand

ICT A E A 9 A (IITP-2020-2015-0-00742) 2}
2020 &= (L5387 = ) €] APdo =z
St A e s who} e
&1 - ¢) (NRF-2020R1A2C2008447).

o2k

o

Hu
2t

[1] Chen, Yun, et al. "Efficient drone mobility
support using reinforcement learning.” 2020 IEEE
communications and
conference (WCNC). IEEE, 2020.
[2] Karandikar, Abhay, Nadeem Akhtar, and
Mahima Mehta. Mobility Management in LTE
Heterogeneous
2017.

[3] Hochreiter, Sepp, and Jiirgen Schmidhuber.

wireless networking

Networks. Springer Singapore,

"LSTM can solve hard long time lag problems.”

Advances in neural information processing

systems. 1997.

- 188 -





