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I. Beyond 5G(B5G)¢} &5 B4 & /M8
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o A%} 8+ (Federated Learning)

A 3telt<5(Federated Learning, FL)& Egte]AEStal sl th9] tulo] X9
o3 7|AStEEDS dHEEdH AlA FdH AYE FHH O R F55tes EAHA
ks Aot Afstse 24 ssRdS 58] S8 24 Rds T
st 9 st Y AHE g5l Fofske tare] Exkd 717)7F 2—tfule
2 S5S BEl shsd 2ARAS Ffole BAF g T de Aol [18]. E
st Ao T AHZE R Ho R shsE Rdo H4S AMEste] 7 o
Hlol 9] SEH A} (stochastic gradient)S S &3%li= Federated

Averaging (FedAvg) 8h5 <alg]Fo] A8HT.

108
)%

AFstE F2T sty T AW (IR E AH)el E8foldE Hitor G4
H, Z ZFgoldEE E%L} 27 dloly A& 7HA a1 o AF g5 Al
e 24 2d duolEs F2Y Y Bolgtes T /A o gAR A
Ao, 24 7Y JYolE WA= =27 glolEd otigk 7] &4 S (loss

function) & #A43stsl7] A8 StolAE Ao ok ALl (gradient descent)
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S At 3RS Dot 223 53 (global aggregation) AB|7F A= ¢}
2 ZgoldE FA=Z FE JUelEd EE vy H4E St} o]yt v
N ATFE T3S v SodER YAl BUl& %74]73: Tt}

privacy), FedAvg <11 8 M=z g5 dags

el B2 =95 7]eolal St

" g =
Cl“”d'bﬂsc‘ll /" Long Short-term Memory ™, .
federated leaming ( ConvolitionallNen el ) Aggregation of
| p Nt 5| tocal models with
T Bie I ‘. Support Vector Machines d : edge-aggregated
| 1 ;_J__;:_ ‘_\ Naive Bayes / models
T \\_1 —
Local models o
aggregation at Local learning
cloud iah- -
High-speed back model schemes Wireless links |
haul links /
Edge-based
Local models federated lcarning Local models

aggregation al
edge

Small cell aggregation at edge
% Abase stations seice ’
| x i

I [ =
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dataset

(=

S
Local  Laocal
model  dataset

Local
datasel

Tocal
model

Local  Local
dataser,

Local  Local
model  dataset
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8

model

Laocal
model  dataset

Local  Local
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model  dataset

Cloud-based federated learning FEdge-based federated learning Edge-cloud-based federated learning

18 4, QA 9} F9-¢= 7Nk A% S5 (Federated Learning) % [18].
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o Y153} St5(Democratized Learning)

Global level: Cloud Data Center 3
. . ol
Optional: update the Regional GM o B S
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.,

~.
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l"
o
e YV
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o

e

=h

Aggregate o » Hierarchical
Regional GM clustering
&
2 =

Broadcast
o ‘g‘g s s ——e=ee L o - =
o %.,\@"en&' @ hierarchical GM
o

SBS o @
Local aggregation \ ) }
for each group _&_ m A A _&_
Learning ~ /Mum'm””em\’\ * * GM: Generalized Model

aEants O 0 MBS: Macro cell eNodeB

(UEs) \ e Ne) SBS: Small cell eNodeB
Personalized Level @ B : Fiber link

2% 5. oAx] 7]Hke] 723} 85 (Democratized Learning) 7% [19].

AdstEHd= G, AlgdE W3t 35 (democratized learning) 8] A2 A&
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Aol 4R e Fg3o] AFHow THY PR L)
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User 3
Cn Predlct.ed user assoclation mak Edge computing task Bum Zms
Service sequence Gmns Local computing task (7B )Zmx

18 . MEC7} &Al¥l HABE %3+ dgsts [20].

sl vlehe] A FA VEGI) 44 o Be #Ae F3 gt [21]. 53, HAB
=YY e A%, 04" G/ 83, 0F 3 5 R Aulse] 89
FQIEh A ARSI ol @ A AE AFE] S8 [22]-[24]004 e

Y A AHEATE AR AR AYe A BS Ei Fohesz Agsiorsts 4
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gt [25]. o] W, HABZF A1 AbgARe} 71X = 1ke] SA &2 "Hste] 2 A
& A= afol HABZ} A2t S 242 x8d 4 == 317] 98] 2+ HABo
2uld o %] AFHE (Mobile Edge Computing, MEC)& vjx]|& 4= Qit} [26]. E3],
MEC7 Rl HABS 2] Wolzl 71-wo] 443 e glo] A4 A8 AmRE 2
e A4 A9 5= vk 22y HABOl MECE A8k 212 7l

}1\_]__
2} A9 Al oA 84, AFEA A 9 A 2] B 28 Be Baldl 4

’

WA o] 2/ME AT (2112 ALEA Ae] Aot o] SE v]Nkow MECH B
A HAB WIEAZ S7014 4 A8 U] 2 Azk anE FHoz 15
s17] 9% A2e Zeldgaeld g AT Fa sl vt

v ARERE Akl we dlelH A7t 4 dE ARE A9e edsie
HAB-MEC W|ES A #7385 2]ttt ARgAtel 7 578 Auj=s Aleshr] ¢l

HABT A9 AREAL A4, AHl2= A4 R 2] g9 54 o= ZAAs|of vt
o] & AREAL A, MRl oA B A} I EAlls BE AREARY] | A B A
b Al 7ksA] 3hs HAastehe As HRE ol HA S EAE A stE

v ol#3t H A4}t wAE dNZE3H7] 213l Support Vector Machine (SVM) 718 FL &
aEFe Ajkete] AREAL Aybg ARl AR g Algkd SVM 7|9k FL &are]
T ool HAB= 37 AREAF A2 A 2z ARA7E A3 2k 9] dloly =
71E AEsHA] R HA O AR AdHE A58 A= HA Y SVM R
HaHow g5 4 vt

v A SE AR A4 E7E Fol A A v EF FAE AR a4 HAAS
Aok 24 HA 3} LAY F 7HA ek HA S AR v, o] wAls vt
EHow sidd 5 vk 53], 25 & WEZF oA H A Y AH] 2 A9
ek HA S 2dS FEgith AapF o H Ao M| A7 FFojAE 2] e
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HA = A]

Al(Wireless Power Trasfer, WPT) &} 28 x| =2
[e)

= 14
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Aofe] AL Aol A B HolE WEE, 94 W=
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F o

3 5

— 2% (Space—Air—Ground, SAG) &% WEHA +4

R

2 2 U ELA HH
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