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Dynamic Scaling and Real-Time Scheduling in Network Function
Virtualization for Beyond 5G Networks
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ABSTRACT
Along with Network Function Virtualization (NFV), Mobile Network Operator
started to build the fifth generation (5G) networks while enhancing network
flexibility, agility, scalability, and cost—efficiency. However, 5G technology is

predicted to be unable to adapt to the huge data traffic generated by massive IoT



devices in the future beyond 5G (B5G) and the future 6G era. This has raised the
tremendous challenge of upgrading the existing 5G network to adapt to the
exponential growth in data demands and stricter requirements of user experience
To make the 5G network adapt to forthcoming B5G/6G traffic and improve the
Quality of Experience (QoE) for upcoming B5G/6G applications, in this dissertation,
the author developed three research. First, the author developed a system for
scaling the network function capacity to handle massive traffic from B5G/6G
applications. Second, the author ensures the Quality of Service (QoS) for 5G
applications. The solutions aim to improve the QoS of 5G applications, such as
reducing delay and ensuring sufficient throughput for different 5G services.
Finally, the author optimized the QoE for real-time B5G/6G applications like
Digital twin (DT) and Virtual/Augmented Reality (VR/AR). The author uses a metric
called Age of Information (Aol) to measure QoE in B5G/6G applications and solve

the traffic routing problem to ensure QoE.

MXBEEREOEE

Xy MU —7 R (NFV) & & b0, BEIREBERES L, xy P -7 D%
e, BENE, A7 —J 8070, aX MhFEEN ESERN L, HHR (56) X
v b — 7 OWEEEZB LT, LU, 56HF Tix, 4 #% ®DBeyond 56 (B5G) <66
M TrPRHlahd, REDITTNAAANDLDOERZT —X 877 4 v 7 O
R TERNLEFHENRTWS, 20D, F—XBEOEFEHBEHKMNZ2BINe,
IVl = —RBREICH ST D70, BEFDOGRy NV —2 % T v 77
L—RT5L0n) RERFBENE EL TN D,

AL TIX, B5G/6G T 7 4w 7 IZxti L. 5% OB5G/66GT 7V r—3 3 > DR
Brin'E (QoE) Z# M ES¥ 570z, LTFO3>OM%E%4T 5, £7 . B5G/667 7V
= arvmbDORKED NI 7 4 v 7 BT HODOHEER T —V v T HEE
BRI 5, 2, BEOXR Yy N =7 RS2 —F—FHBIZESHNTHxy bV
— VBB E RN A =) T OEMROBRFDEEND, KITNFVR Yy P U —
BT D56 —Y =D —EZAME (QS) M L5, E LYV a—vs
I = RY =2 NBIEDOHIER, & & ERL6Y — B AT+ 5 A H R %
BRI DRl 56—V —BIKBRT Q82K ETHZLEZEMELTND, Kk
o, TYUZNLY A2 (DT) RN —=F v )L/ IEHE (VR/AR) 72 &, UTVHE A LD
B5G/6GT 7 U 7 — < a3 Tk T D QoEA A fk L7z, E# 1L, B5G/6GT 7Y Fr— =
YOQEZ EEALT HEEL L CIHFHRMOEEE (Age of Information, Aol) & M\,
NI 74w I N—T 4 TRIEEMRRT 5 L TQEZMET L7 7o —F 2L
T2,



PLEo X5z, S zmm s o F B & A AT S, RBUE R ZBR AT
IZ & o TR DA RERIT . NFVEAIF23B5G/6G % » b U — 7 12k L T fiffi il & F2RE
T 5T TR, MROBERY PT =228 T DNFVO EREOB A S K E 21
BRSO LBRRENT VD, AT, FHIR B L OERRONTGICHEBKL T
Do Lo T, KXt (L%) #MezRGT2EKN/H DL ERES NI,



