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ABSTRACT

As network structures continue to change rapidly and have become increasingly complex, the need for
autonomous networks that ensure real-time, accurate, and stable network operations, administration, and
maintenance (OAM) has been highlighted. Accordingly, the International Standardization Organization has
conducted standardization work on digital twin network (DTN) technology to achieve autonomous networks.
The DTN is a technology used to build digital twin networks to analyze, diagnose, simulate, and control physical
networks, as opposed to network simulation systems, and supports bidirectional interaction-based network OAM
between virtual and physical networks. DTNs are expected to be the foundational technology for autonomous
networks, so technical research should be conducted based on an understanding of their characteristics. In
this study, we analyzed and summarized the key technical elements, architecture, and interface characteristics
of DTNs based on standardized work documents with the goal of analyzing DTN technology. Additionally, we

highlighted the challenges and future research trends for DTN systems based on these characteristics.
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X Reprinted from C. Zhou et al., “Digital Twin Network: Concepts
and Reference Architecture,” IRTF Internet-Draft, 2023.

T2 1 DTN 4L Al @4



14 TRELSEES M40 H1= 2025 28

StA LALSHoF stE R, EeE]A W ELA HolE7}
ZaAoltt. o] gt glolE o= &4 Y E A9
TA dlole W ATt Ho]E 7} e, AAZE
gl o] & ofl = 44 (Configuration), “JHl(State), EEE
A](Topology), 52 (Trace), P E(Metric) 5-9] T|°] &
7F 23 S HolHe vl SR 2 &
/gof| we} gjo]E A7F4Ax(Data Repository) U} ©17]F
o] E{H|o] Ao AAE| 1L, 0] F- H|o|E] AJH]| A(Data
Servic)Z B3 JAE EA YEYT W = 74
o] st FeE HA|of AlFHrt.

2. 29

EE(Mode) & 2] HERAA 3Lt 0]/4F<]
HERD 84, € SHHEHZL AR, A 2" 5
ozRE #4d dolHE 54 2dS AMEsH
ZEH o Bt Helste Ve AT
o213t Hdle Ee]A Y E A7 o] BHA FA k=
Aof Hiet RS AL, ARE gl &85
ARt 2 dlol"E A5 A8l olEdold %
Agke] 7]4to] Hot.

AE|A 2d, glojg 2, Hol§ AlE Rd B
A|2] e ef g2 Trefet REE ARgoto] AA
HEHT ALS 2At & LB AT)510] TRofet
YEYA cfEeiAloldS AsE 5 AU

3. ¢IEm|0]A

QlE|Ho] A(Interface)= T A E EY U E YA
A ZEE = blolE 9] wehS A (S}, ojuf =A|

EE7|FE S5 DHE dHHo|AE E8otd
0]7]F =0l tet A28 /(Interoperability)

HAE 4 -

A Hol2e IA Al 7HA] 22 &7

EY ARF-AHERZE QlE H o] A(Twin Southbound
Interface), E QE'E I E|H| 0] A(Twin Internal In-
terface), 18] 1 EY 1 AHRE-E QIE| B 0] A(Twin
Northbound Interface) 2 | JE|H, 217} ] A€ EA
HES D SHE =94 HEYA AL} Alo] 2]
AejHlo| A, HAE EY Y EYA EHE W 59
A AEE Ate] 9 QI Ho] A, T8 HA|E EY
HEY ERF 88 T2 Ato] ] QlE|H|9]
AF ofm|eitt.

4, 14

38 (Mapping)Z &=2] 4 M| B (Entity)2}F T A
3t EQ QIEEE Aol 94 Y EAY}
EQYEAL L FE F I ol ED HEN=

7o) AN 4528 BAE T4 9 ALg

g2 Lo A1) g Aoei(iN) misg o=
A 11 WES S Y EYAG EA YE

927k 1N B B Y EYD 7 45AE 2
57]312 98] A}, oj2ia HHL 2ejH ]
E9139) Ae(Sarwsl o L 7H S A3
3, 2 W= S4 9 oHl=o] oig B4
| BUEE 75 AT 0] 7152 F Tix

Eg Y EgANE Bl YEL 45

HE9)= e-8elo) HYs} 9 H1ste

i_.

fa}

Bopm o
)
_O|L

>
rl
ok
4 2
30
v

ll. CIXIE E HIERA OF3[E)X]|

A9 B9 WEYZE RUEE Hx, Hol,
29 9 gl AS Vtor B4 YEYAS
24, 205, o204 % A|oj5}7] 98] T A2
ol ALg T Beld vESA] 7MY ERolch



A 2/ XtEH HER/ISE

Application

App 1 | App2 | e App n

TCapabiIity Exposure llntent Input

Instance of Digital Twin Network

| Service Mapping Models

—

5 Functional Models Digital Twin

ata |

Repositor; arigeme
P! Y le—o I l [€—— Management

Basic Models

TData Collection

lControI

Physical Network

=X Reprinted from C. Zhou et al., “Digital Twin Network: Concepts
and Reference Architecture,” IRTF Internet-Draft, 2023.
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£X Reproduced from “Digital Twin Network: Concepts and
Reference Architecture,” IRTF Internet-Draft, https://datatracker.
ietf.org/doc/draft=irtf-nmrg-network-digital-twin-arch/, 2023.
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DT-RAN  Digital Twin-Radio Access Network

ETSI European Telecommunications
Standards Institute

IRTF Internet Research Task Force

ITU International Telecommunication
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ITU-T ITU Telecommunication
Standardization Sector

OAM Operations, Administration and
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QoS Quality of Service

TTA Telecommunications Technology
Association
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