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3GPP Release-182| 5G-NTN &g&2 [A2 1)1t Z0] EHE = UCH3~9]. AdS4 MH|A
ARt fld @F=30 X[H= AOIEQO|G/W) SHH|ILE, TEHZ A (feeder link) X AMH[A 23
(service link)E & CIYRH 5G-NTN EHHO| 28-2X-Fd, QHY, 10T, XEXl, EE EX,
ARXR, 2SS4, HEHHA(Release-19) AH|AE XSS &= QUL 7|X|=(gNB, gNodeB)2 F41 £t

(RU), OX| S2t*E(edge cloud)?| CIX|E EHRI(DU)RF 54 EHRICUE MEE = AUCH10]

5G-NTN network (Access & integration, 3GPP release 18)

GEO: 35,786k R
ISL (Inter Satellite Links) Satellite (LEOQ. MEQ. GEO)  /-3500kg < GG
- LEO - > < —_—
5 (5G eNB-RU or gNB-DU) Ay, ® LEO satellite MEO: 8000-20000km Space G\ P )
(A) Regenerative payload = = 65 NR Air-Interface /-700kg Network \ ]
Ku/Ka-Band Ku/Ka-Band KuKaBand ~ LEO: 200.2000kny Kuw/Ka-Band
3 5
A~ {Frequency sharing) SRI(Satellite Radio Interface) ) - — (B) Non-regenerative payload
P, =
(\,/’ Non-direct access T A o™ 18km
Dircctaccess /g Y
/ AUAV  30.600m Agrial Feeder Link
Service Link} 4 i L ¢ SETM—
A -
NTN rectiia] Netvworl 5 4 Drone / ~150m
A T | Service GOT): UAV, drone
TN (Terrestrial N K i O Private 5G network
crresina. ctworl

@ l (Radio access network (RAN) sharing) Core network
(Network slicing)

NIN-GW |
!
¥ cNodeB (gNB)

() Publie 5G network

Radio access

Core computing

A —
Cell cite Edge eloud (BBU)

(Radio transceiver)

Edge Computing

RU DU cu
eeder|Link (Radio Unit) (Distributed Unit) (Central Umt)

RLC RRC
RF (GaN. $iC) RIC

s | | | | (RAN Intelligent
§ @ R ) 1 Fronthaul Mac spap Controller)

NIN-GW ———p PHY-low

Lol

PHY-high PDCP

Artificial intelligence of things (AloT) service: Intemnet of things (IoT), satellite, machme-type communication (MTC), 0SS/BSS
rmulticast and broadcast services (MBS), uncrewed aerral vehicles (UAV), industries, factories ~ -
@ MVNO (mobile virtual network operator)
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® s | ©® s | @@ | © s | @@
TV/EC |2 102.1| 23.0% | 1108 | 185% 85% | 1273 | 12.1% 24.6%
o AH|A 486 | 10.9% 757 | 12.6% | 55.7% 129 | 123% | 1653%
L 2 SOl 10.1 2.3% 994 | 16.6% | 881.0% | 4115| 39.1% | 3962.6%
E EM 27 587 | 132% | 1751 | 292% | 9367% | 5405 | 51.4% | 4127.9%
; XA ZH| 1571 | 353% 1781 | 297% | 13.3% 196.1 | 18.6% 24.8%
= X+as 4.4 1.0% 8.2 14% | 87.6% 25.3 24% | 474.8%
AR =/ LA 35.6 8.0% 29.9 5.0% | -15.9% 36 3.4% 1.2%
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CH16). OFOFE(Amazon)2 2020 7@ CHRZE 10GHz, ¥Z2E 29GHz Ka-band FLt+E T
Sk, FO|m(Kuiper) A|AEI0| 1L Eat O|5eld MHIAE MI5H7| 21T NGSO®d HiX|IE
SOILUCH17]. I EE4 ARAH= L-band 10~50MHz, C-band 500MHz, V-band 40~75GHzO||
M 150M~1.5GHz Ka-bandZ O|&%ICt YHEEA AYRIE2 K u-bandE X[t =4 H S¢t F
o452 28y, ALIARK|IFE-2F) 12.75~13.25GHz2} 13.75~145GHz, CHREIA(LF-X|H)
10.7~12.75GHz HHE=Z 2[dUE&at 1FEMH[AE HSdH Rt AL|0|AXQE #H|E2{(Kepler)

£ 20223 7€ LEO IHEALE 2Tt Ku-band HHE SOIEQUCE AHO|AXE 2024 38 A
Efgl39o| &% J|MZ I8t E-band Fht AFHES S{7HEULCL E-band= 71.0~76.0GHz(RF—
X2t 81.0~86.0GHz(X|7—<3F)CH18].

|:

26 GHz 38~40 GHz 67~71 GHz
5G = > | - > | - =
providers 200 M~1GHz 200 M~1GHz 150 M~1.5GHz
12-18 GHz 26~40 GHz > 40 GHz
10~29GHz  Amazon (Kuiper) 5GNR52.6-71GHz
Re-17 Work Item (Mar. 2022)
'-E_g (PIRPRCEIAN SpaceX (Starlink), OneWeb Re-18 Worlk Item (Mar. 2024)
providers
Ku-Band Ka-Band V-Band E-Band
12~18 GHz 27~40 GHz 40~75 GHz 76~86 GHz
N b= = il | e - SpaceX (Starlink)
250 M~2 GHz 150 M~1.5 GHz 150 M~1.5 GHz (FCC, 2024)
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Bands used by high throughput satellite
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AHEUAS) 2 E&st ULt 56 AMH|A &831 82 AMHIA MEfAH =40| 54 LHEO|CHS]
3GPP Release-182 2024 33 5G-NTN &, AIO|E& 3, HESA £2t0|4, 2|1 S4IAMH]
A Zod 1oT(M Y, 3 §), FUEB7IVAVY), ALZIAEE, AR XR, 7HSEHH(WR), 22€E &
A S Jhds E=AZ2|, M| 0| CHEt @FArES ZRtRHCHA]

- o=

e x= I(T Standard Weekly #1221 @ 5



2020 2020 2023-2025 2026-2030

5G/6G
5G Evolution 5G Advanced 6G
- 3GPP Rel-18/19 work Accessibility
SA1 Extra-territorial SG (SI) items (TR21.918) PR e—
SA2 Integration of satellite in 5G (WI) Frequency Ka-Band, Ku-Band Frequency sharing
SA5 Management and orchestration for 5G Network 5G system & LEO-NTN, Sidelink, proximity,
satellite (SI) (Access & Integration) NG-RAN network slicing
Service Ambient laT, Satellite,
CT1 PLMN selection for satellite access (SI) (Artificial intelligence of Machine-type communication  Al, Machine Learning
thing (AloT))
. Uncrewed aerial vehicles Metaverse,
RAN Solutions for NRNTN (W1) (UAV), industries, factories, Immersive
Energy Efficiency communications
RAN Solutions for NB-loT/LTE-m NTN (SI & WI)

3GPP Release 17 (5G-NTN) ?:GIE—E?EN‘I}Z;}}?&:[BQand) Release 20,21 & 22

[1Z 4] 3GPP 5G-NTN 2ER[4, 5]
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&L AF2 Al loT, AHEXL ARXR 52 SHRE UF =g A=z HQltt 2024E 3E
3GPP Release-18 EELE 5G-?ld&dl HERA St HL 30| 5= Y HolH
(Mbps) &= O|Z{HAHIAMMS) M& 7|dh0] Z=MEHCE
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AOEE, 5GEIY 9 &4 MH|AE 28 56 ARt DIEHMS ZHatsta Aot

o
Of| AE| AL O|A(AST Space)= 2023 43, 5G AFYALQ! OfO|E[ME[(AT&T)2| LEO 2 FIf=s
2 AdY 27E o|8d Y2 2tFH ZHI(Rakuten Mobile) A0FEE O|&XttO| 14Mbps &
L CREE0 d3UCE of7[A M If|0| 2 =(Regenerative Payload) H ILIHZA7l &

Ct 0|0 O AE|AHO|AE 2024 9 FCCEEE LEO 5CHE AR £ Qs HolE 2ot
QUCL AOIEQ0l, mEHEI X JAAFHE, =5 A Mol A2 & = AUA = AO|CL Y& 56

AAEH, UA = 2 =
ARl 2HRE ZHIYS 20263 LEO 5G-NTN {4884 MH[AE 3" A=0|CH19).

2| RE 20243 58 LEO fIMHSAel MPPWH HBE 2o J|E/ML AYS ZHAULCL
228 6& 7|F U SN 7%%!?% T 9.* 12t o=z, O AI’é*OI =i UAX|= 8Lt
SHX|2F, 3GPP 5G-NT : g , FE[Lt
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e CU Central Unit

« DU Distributed Unit

« GNSS Global Navigation Satellite Systems
« MMS Mobile Satellite Service

« MVNO Mobile Virtual Network Operator
« RU Radio Unit

« UAS Unmanned aerial system

« UAV Unmanned aerial Vehicle

« VSAT Very Small Aperture Terminal
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