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Tom tit: Mang 16i 5G (5GC — 5G Core) la thanh phan trung tém trong hé thong thong

tin di dong 5G, thuc hién nhiém vu quan ly, van hanh, diéu khién toan bé qua trinh két noi

va truyén dir liéu gitra thiét bi nguoi ding UE (User Equipment) va mang dir liéu ngoai DN

(Data Network). Dé cé thé danh gid viéc quan 1y heu heong IP trong mang 5G Core, bai bdo

s€ sir dung cong cu JMT nham tdi hién quda trinh xir Iy g6i dir liéu trong moi truong thiee té

mot cach dinh heong va triee quan, tir dé cung cdp két qud tin cdy ding dé danh gid, so sanh,

toi wu kien truc mang l6i hiéu qua.

Tir khéa: 5G Core, lieu lwong IP, cong cu JMT, xir Iy g6i dit liéu, t6i wu kién triic mang 16i

I. Dit vin dé

Cong nghé di dong 5G da va dang
dem dén cho xa hoi noi chung va thé gidi
cong ngh¢ nodi riéng céc trai nghiém véi
véi tde do cao, do tré thép, duoc ao hoa
bang phan mém, két hop giai phap dam
may dé nang cao chét lugng dich vy, cho
phép don gian hod tinh di dong véi kha
ning chuyén ving mo lién mach gitra truy
cap di dong va WiFi... Trong do, mang 161
5G (5GC — 5G Core) la thanh phan trung
tam trong hé thong thong tin di dong 5G,

thuc hi€n nhiém vu quan ly, van hanh,

' Khoa Pién - Dién Tir, Truong Pai hoc Mo Ha Noi

2 Truong THPT Yén Hoa, Ha Noi

diéu khién toan bo qua trinh két ndi va
truyén dir lidu gitra thiét bi nguoi dung
UE (User Equipment) va mang dir li¢u
ngoai DN (Data Network) nhu 1a Internet,
cloud, OTT,... Mang nay khong ning cip
tir mang 15i ctia Mang di dong thé hé trude
dé ma dugc xay dung mai, st dung nguyén
tic dich vu hoa (service-based) nén hd
tro da dang cdc dich vu nhu la eMBB,
URLLC, mMTC, Network Slicing...
[1]. Moi dir liéu nguoi dung trong mang
5G nhu video, am thanh, web, ung dung

OTT, IoT... déu dugc truyén dudi dang luu



luong IP. Trong d6, luu lugng IP (Internet
Protocol Traffic) 1a cac goi dir li€u dugc
dong goi va truyén tai qua mang 16i (Core
Network) theo chuan giao thiic IP. Trong
mang 5G Core, luu lugng IP dugc stir dung
dé chuyén thong tin hai chiéu gitra UE phai
di qua cac thanh phan chirc ning trong 5G
Core nhu 13 nat mang gNB qua khéi quan
Iy truy cap va di chuyén nguoi ding AMF
(Access and Mobility Function), ti khéi
thiét 1ap va quan Iy phién PDU (luu luong
IP) SMF (Session Management Function),
qua bd chuyén tiép dir liéu nguoi ding
UPF (User Plane Function) va té1 mang
ngoai DN. Trong d6, mdi loai luu luong
IP nhu video, VoIP, IoT... s€ c6 cac yéu
cau QoS khac nhau dam bao dap tmg cac
chinh sach dich vy, uu tién, bang thong,
mirc do bao mat phu hop. Dé c6 thé danh

gia vi¢c quan ly luu lugng IP trong mang

MGt phang diéu khién 5G (5G Control Plane)
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5G Core, bai bao s€ str dung cong cu IMT
nham tai hién qua trinh xt 1y goi dir liéu
trong moi truong thuc té mot cach dinh
lwong va tryc quan, tir d6 cung cap két qua
tin cdy dung dé danh gia, so sanh, t6i uu
kién trac mang 15i hiéu qua.

II. Co s& ly thuyét

2.1. Kién trisc mang 5G Core

Tuong tu nhu cic hé thong thong
tin di dong thong thuong, mang 5G Core
cling co kién tric gdm 2 phan chinh:
Mang truy nhap vo tuyén RAN va mang
16i CN. Theo kién trac dua trén dich vu
SBA (Service Based Architecture), gNB
két ndi v4i chirc nang quan 1y truy cip va
di dong (AMF) 161 5G thong qua giao dién
N2 dé bao hiéu mit phang diéu khién va
két ndi voi UPF thong qua giao dién N3 dé
truyén dir liéu 1ap ké hoach ngudi dung.
So d6 chi tiét gidi thiéu nhu hinh 1

Mang diF liéu

Namf

]
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Hinh 1: Kién trac mang 5G Core [3]

Céc thanh phan co ban cia mang
5G Core:

AMF  (Access and Mobility
Function): Quan 1y truy cap va di chuyén
nguoi dung

SMF (Session Management

Function): Thiét 14p va quan 1y phién PDU
(luu luong IP

UPF (User Plane Function): Chuyén
tiép dir liéu nguoi dung dén DN

PCF (Policy Control Function):
Diéu khién chinh sach truy cap va QoS

UDM (Unified Data Management):
Quan ly thué bao va dir liéu nguoi dung

AUSF
Function): Thuc hién xac thyc thué bao

(Authentication  Server
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NSSF (Network Slice Selection
Function): Lua chon slice phu hop véi
dich vu

NEF, NRF, BSF...: Cac chic nang
hd trg nang cao khéc

2.2. Cong cu

Trong mang 5G Core, cic chuc
ning nhu AMF, SMF, UPF déu c6 thé mo
phong nhu cac hang doi phuc vu yéu cau
IP. Cong cu JMT (Java Modelling Tools)
hd tro viéc thu thap va danh gia cac chi
tiéu nhu thoi gian dap tng, do tré, mirc st
dung tai nguyén, gitip xac dinh nat nghén
trong hé théng. Cu thé, sir dung mo6 hinh
hang doi M/M/1 dé tién hanh mé hinh hoa
AMF, SMF, UPF nhu céc nit song song
c6 gidi han tai nguyén.

I11. Phwong phap nghién ctru

Muc tiéu ciia bai bao 1a tién hanh m
hinh héa qua trinh truyén luu lugng IP qua
cac nut chirc nang: AMF, SMF, UPF bang
cac mo hinh hang doi (queueing network)
twong ung, thong qua viéc lya chon phan
tich, danh gia cac tiéu chi cu thé nhu sau:

Thoi gian dap ung (Response
Time): 1a chi s6 then chdt dé danh gia QoE
(Quality of Experience) cua nguoi dung,
n6 phan anh kha ning hé thong xu 1y yéu
cau dich vu ciia nguoi dung.

Do tré (Latency): 1a mot trong céc
chi tiéu hiéu ning then chdt, trong yéu
cua mang di dong 5G (theo ITU-T/3GPP),
dac bict voi cac ing dung URLLC (Ultra-
Reliable Low Latency Communication)
nhu xe ty hanh, y té tir xa, thuc té ao.

Thong lugng (Throughput): 1a tham
s6 co ban giup do ludong ning luc xu 1y

ctia toan hé théng mang 16i, quyét dinh
kha nang QoS (Quality of Service) va tinh
hiéu qua khi phuc vu $6 luong 16n nguoi
ding dong thoi.

Viéc lya chon déng thoi ba chi tiéu
trén cho phép danh gia toan dién hé thong:
Do tré va thoi gian dap ung gitip phan anh
chat luong cam nhéan ctia ngudi dung. Tiéu
chi thong luong hd trg viée phan anh ning
luc phuc vu ctia hé théng khi tai ting. Khi
phan tich cung lac cac tham sd nay, c6 thé
x4c dinh diém can bang (trade-off) giita
viéc giam d¢ tré va toi da hoa thong luong
— tir d6 dwa ra cau hinh mang t6i wu.

Tur do, phan tich cac chi ti€u hiéu
nang: thoi gian dap ung (Response
Time), do tré (Latency), thong luong
(Throughput). Sau d6, s& tién hanh so
sanh hiéu ning giita cic cau hinh mang
khac nhau (Vé sb luong nut, tbe do xur 1y,
mirc tai vao). Cudi cung 1a d& xuat phuong
an t6i vu dua trén két qua mo phong.

3.1. Cic tham sé ciia mé hinh

Céc hang doi ndi tiép: lan luot 1a
AMF, SMF, UPF

Thiét 1ap cac thong s6

Luu lugng dau vao: 100, 500, 1000
request/s

Thoi gian xtr 1y trung binh tai céac
nut: p=0.01-0.1s

Sd luong server (c¢): 1 hodc nhiéu tai
tung nat

3.2. Cac kich ban thuc hién so sanh

Truong hop 1: so sanh 1 server/ nut
v6i nhiéu server/ nit

Truong hop 2: So sanh céac luu
lwong muc do thép, trung binh, cao



Trudng hop 3: Thay doi toc do xir
ly UPF

3.3. Cdc yéu cau vé két qud

Thoi gian dap ung toan hé thong
(End-to-End Response Time)

Do tré tai ting nut (Delay per node)

Mtrc str dung tai nguyén (Utilization)
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IV. Két qua va thio luin

Thyc hién mo6 phong trén ing dung
JMT (Java Modelling Tools), sir dung chirc
ning JSIMgraph dé tao so d6 mang hang
doi, sau d6 thiét 1ap phan phdi thoi gian
dén (arrival) va tc d6 phuc vu (service)
theo cac kich ban da dé xuét, ta duoc cac
két qua nhu sau:

Ti 1€ rét goi néu cb gioi han hang doi

Truong hop 1: so sanh 1 server/ nit

v6i nhiéu server/ niit
Bang 1: Két qua mo phong dau ra gia lap tir IMT cho kich ban 2 (tai trung binh)

Chirc ning | 1hoigian | Thoigian | oo o | Muesw o0 dai hang| Tile mét
man phuc vu TB | trong hé N_— dung tai : doi TB 6i' (%)
ang (s) thong (s) y nguyén (%) : gor{ve
AMF 0.04 0.06 100,000 75.0 3.2 0.0
SMF 0.03 0.04 100,000 65.0 2.5 0.0
UPF 0.04 0.05 100,000 80.0 4.1 0.0
Tt g g ) e 530 ) e ) trién khai UPF gan bién mang (Edge
So sanh hiéu nang gidra cac nut trong mo hinh 5G Core (JMT)
0.06 -0.8 UPF)
s D4i voi nut SMF: can t6i wu thir tu
xtr Iy goi tai SMF dua trén loai dich vu
0.03 : (QoS-based queuing)
- o Truong hop 2: So sanh cac luu
oo 5 3 5 oo lugng mirc do thép, trung binh, cao

Hinh 2: So sanh hi¢u nang giira cac nut
mang dua vao muc do st dung tai nguyén

Nhan xét:

Khi tai tang cao, nat UPF la nut
nghén chinh. Khi tai nguyén it hon thi
nat SMF c6 thé xir 1y tot. Trong trudng
hop ting sb server tai SMF s& giam d9 tré
trung binh 30-50%.

Dé nang cao hiéu qua str dung, giai
phap ma bai bao d¢ xuat la:

Péi voi nit UDF: can phan bo tai
nguyén dong (dynamic scaling) cho UPF

theo thoi gian thyec. bé giam do tré, nén

So sanh hiéu néng timg nit trong mang 5G Core (Kich ban 2)

B | - o
-

e 2z

Hinh 3: So sanh hiéu nang ting nat mang
dwa vao thoi gian trong hé thong, do dai
hang doi va mac do su dung tai nguyén.

Biéu dd thé hién truc quan 3 chi
tiéu quan trong: Thoi gian trong hé thong

(latency); Do dai hang doi trung binh; Mtrc

st dung tai nguyén. Qua do, cho thay:
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Dbi véi tidu chi thoi gian trong hé
thong: UPF va AMF c¢6 do tré cao hon
SMF

Db6i voi tiéu chi do dai hang doi
trung binh: UPF c6 d¢ dai hang doi lon
nhat nén dé xay ra tic nghén

Pbi v6i tidu chi muc sit dung tai
nguyén: UPF hoat dong & mirc 80% cao
nhat trong 3 nat nén can canh bao nguy
cO qua tai

Trudng hop 2: Thay d6i toc do xur
ly UPF

Thoi gian phuc va | Thoi gian trong h¢ | D¢ dai hang dgi trung | Mirc d§ sir dung tai
UPF (s) thong (s) binh nguyén (%)
0.04 0.070 4.2 85
0.03 0.060 3.5 78
0.02 0.045 22 65
0.01 0.035 1.1 50

Nhan xét: Khi téc do xir 1y tai UPF
duogc cai thién (thoi gian phuc vu giam),
do tré trung binh va d6 dai hang doi giam
dang ké, trong khi muc sir dung tai nguyén
giam tir 85% xudng 50%. Diéu nay cho
thiay UPF la nut giéi han hiéu nang chinh
va viéc tang toc xir 1y (hodc ting sd server
tai UPF) 1a chién lugc t6i vu.

IV. Két luan

Céc két qua cung cap co so dé ra
quyét dinh thiét ké mang va téi wu tai
nguyén nhim nang cao hiéu qua quan ly
va khai thac cic nat trong mang 5G Core.
bac biét 1a viéc sir dung cong cu IMT dé
mo phong mang 161 5G dem lai cac s6 liéu
chuan xac, truc quan, danh gia hidu ning
hiéu qua vi mé hinh hang doi mé phong
sat thue té, cho phép kiém thir nhiéu ciu

hinh va tai hé thong.
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ASSESSMENT OF IP TRAFFIC PROCESSING CHAINS
WITHIN THE 5G CORE NETWORK

Phuong Nhung Do’, Ngo Phuong Linh*

Abstract: The 5G Core Network (5GC — 5G Core) is the central component in the 5G
mobile information system, performing the task of managing, operating, and controlling the
entire connection and data transmission process between the user equipment (UE) and the
external data network (Data Network). In order to evaluate the IP traffic management in the
5G Core network, the paper will use the JMT tool to reproduce the data packet processing
process in a real environment in a quantitative and intuitive way, thereby providing reliable
results for evaluating, comparing, and optimizing the core network architecture effectively.

Keywords: 5G Core, IP traffic, JMT tool, data packet processing, optimizing the core network
architecture
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