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ABSTRACT

This paper analyzes and describes the mobility enhancement technologies standardized in 3GPP Release 18,
corresponding to the 5G-Advanced specifications, for Non-Terrestrial Networks (NTNs). In particular, it
provides a detailed discussion of key technologies such as NTN-TN mobility, RACH-less handover in NTN
environments, satellite switch with re-synchronization, cell measurement methods and triggering events in
moving-cell scenarios, and conditional handover enhancements. Furthermore, the paper examines the
improvements introduced compared to previous Releases, and explains the concepts, protocol procedures, and

future development directions of each technology.

I.M 2 & o]F5Al AlaEl AN At A9, sle &, Al
A3 5 B2l =zt vmlsiAAY S sl Sl gk
A|AF Y| ES) (TN Terrestrial Network) 7]412] 7| A AB|AE AlgEhs Al TAE 7AA 91l

# AT 20054 RIS ARCISIEARNIE L Al A0 R MFHHAFAGA SaAshs “7lF Tk A o)

< Slg FedlelelEa 7]E A AR] Ao =S TIAM S 22-CM-TN-31).
First Author : Dankook Univ., Department of Al-based Convergence, imsoyean@naver.com, &A§3]<1

°  Corresponding Author : Dankook Univ., Department of Mobile Systems Engineering, suhanc@dankook.ac.kr, %<1

* Hanwha Systems Inc., Tactical Comm. Systems Team, jaewooz@hanwha.com, jongman0319.lee@hanwha.com, h82.park@

hanwha.com
** Comesta Inc., amas37 @comesta.com
T3 1 202505-125-B-RN, Received May 28, 2025; Revised July 25, 2025; Accepted July 28 2025

1846


mailto:imsoyean@naver.com
mailto:jaewooz@hanwha.com
mailto:jongman0319.lee@hanwha.com
mailto:h82.park@hanwha.com
mailto:h82.park@hanwha.com

it

=/ 5G-Advanced B|AA M EH=20] o]5A A 7% e

ol{gt IS S5317] 918l 2017 3GPP Release
159014 ¥IAA} UEQIS(NTN:  Non-Terrestrial
Network)= Study Item 22 2 HEE=[r) A
| %=(GEO: Geostationary Earth Orbit), ] #%=(LEO:
Low Earth Orbit) ?1/d, A3 415414 ~=IHAPS:
High Altitude Platform Station)¥} %2 H]X|A} Y| E
3 x=(Node)ol| W3t Alve] 22} Rle] FR/(AT 24
H, A ol 1), vIAA vIEY =2 ek(Terminal) 2]
Z<-HHandheld Terminals, VSAT(Very Small
Aperture Terminal)) 5o] A= g}l

o]o] Release 169141+ 5G NR(New Radio) 7|2
24d8l7] $18+ 7144 NG-RAN(Next Generation
Radio Access Network) =% 1433} A8 Al =28
F3} =] Aol vigk ge] AgEsicl w3k ulR
U E$]=29] o] (mobility) 2} FHdste] 21 A5}x|
(propagation delay), W2 Al 0|54, o]= I8k vl
ge=on] 1A 5o 9143510 eIt A =
FA7F A= e

Release 175 71302 EAZ] v|AA; U ES =0
gk Work Itemo] Algk=|dw A zjAl=(Cell-re-
selection) @} $1x] 7[Wkz} A7 710ke] Er|A(trigger)
= ARgshe 271 e ene) 312 o5 W= AR
o] EF3l= i, 20231 EF3P7) 9hE% Release
182] WA V[ ES) = mHlefE] 7]% 742 Release
1704 2185l 3E53} AAE 7l she wakew 2]
o] o]Foizirt. 20241d¢l| o]e] 20251d<] WA &
3P} 218 52 Release 1904 % w24 vl E9]=7}
Z 3FFEA ARARL 91em 3GPPollA= vIAA U=
=22 21 AgpA|edz} 91439 whE 2443} 3E2 =
IAIE k] flsl vheldt o5 Y 7S AT
sl qlrk

B =rl] F ARES oA w=itlellA] 3GPPellA
#7381 5G wA vIEH =0 o] FA A 7l
tsl4] Release 17 740l E3H5l FQ 7Sl s
AR #4319, Release 18 ©154 Y 7E
ol teliA= 7Fts] 47051 vk Release 1791 £33+
NTN 3H3ell4  Tracking Area,
Time-based Conditional Handover, Location-based

-

[o5

2o el

T8 7l

Conditional Handover, Feeder link Switchover $©]
ek

B A 5Ge] ddadels r]edl
5G-Advancedell si=dabas] &l Adellx] 7Hd 2
o] 2+5=l 3GPP Release 1894 Ao 7 =9] 1l
FE3E vAP MBS 3E 918 milefE 7ls] of
&) 23] EAfekaL Adrddlel 53] mdelE 71 Tl

A1 NIN-TN 2R, Bz v EH = 354 <]
RACH-less 3 =91, Satellite Switch with Re-sync,
FHA(Moving-cell) Auie] Lollxe] A SAInbals)
E]A owle, 2R =2 kK (Conditional
Handover Enhancements)®l| W&l AHA|s}A tlec) &
3] 3% 7|53t AAsle] o)) JiAE el of
3 FA3laL 7F 71 Ui, ZREE ) k- kA
vkl So- Aduglcl w3l 2025\ A 553} 218
%9l 3GPP Release 19¢]4] NTN =lz]e]e} eds]
71l el Zkeds] olFack

ol& T3l RIX UIEL = 3elxe] T4 4

WIS G e 7140] e olsfelka, B
A7) WPy 2 wAg M= el Sl R

W& AAEka} g

B =70 o]F FAL ofgw Ak IAY
Release 18l E3FE NTN 3730l A] o)Al sFALS- 9
3 32 7)< tls) Andi) 2,194 NTN3} TN
7kl o]%Ad, 2.204)+= RACH-less Handover, 2.3¢l|4]
+ Satellite Switch with Re-Sync, 2.40l4& F-1lA4
(Moving-cell) A|H2]Qof4{2] A ZA]ubala) Er]A
oMl E, 2504 27 H=eH I, 2.6004=
Release 19°] NTN =2z|e] 3 7] s ol
o} vt e 2 Mgl a] A2k 34 oltef| dis] o
F3l.

do T

g 2

2.1 NTN-TN Mobility

alA vESZe) 7R ) T 7 okt
ol A S A7) SlelAls e 7]
3} HA A (legacy) 71| Eio] Aot vzt
72 NIN SF ARk e ARgAke] a4k}
& 9EEA7)7] o]3]7] Wil 71322] A vl ES =9}
o) 5:249) AE o1%7] $lat 714 )] T
o] tl-FESick olel’t 875 ukedsto] 3GPPoIAl=
WA M=) ) A4 =Sl A Alels] mel
E] 7|4 Z53} 2918 Release 1894 == 23}
ek

%) 18 WA VES) 20} Ak VERZ 7 2
2]E] AEE vl ar glek niR vlES] =304 A
V| ESZ 22| o] FAE #)&= NTN to TN mobility
o] 749; WES127} NTN el 3% (camping) 3} <)
+ RRC_IDLE(Radio Resource Control IDLE) A}e2]
UE(User Equipmen)E dAoZ A= A%l
SIB25(System Information Block 25)% %3l NR %

1847



The Journal of Korean Institute of Communications and Information Sciences "25-12 Vol.50 No.12

Source
satellite

% %

A
Ny
)N
%
9 (e
Y
D eNB
NTN cell UE

O 1. v VIEY A - AR vEZ i
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2.3 Satellite Switch with Re-sync
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