& MREFLEA
—~ FRARFHE
145 8 £ I 5 >3k (Deloitte Global)Ag B 2> # 3E | > F| 2023 & & > <3
Ik i (LEO) B 47 1 20 f b S Bo-4248 5,000 3F 0 5 23R(¢ 2 hE P & )
B R FREFES IR F L REE TREIS LEO HFE & X
(constellations)3™ % FRac = ## 30 F > ] 2030 &£ #-5 7 3 10 B 7 &5 R i
AR ARE R o 42 S FARFE S 1 F g RRY F kR 2IRIRE
ER S EF R 2IRFEF Y AL TR oM TR
R ik i F BRI R G KK R IRIEE T B AR EF RS
AR g
® SpaceX =7 Starlink PRF% : Starlink 5 > zf ¢ # —‘kﬁ E B ik~ Mt e
BAR L RIRFE 20§ E R TR 3 Starlink ¥ 3E
FIEdmuiiie ~ 3% g 2 WP @ % o pao Starlink 5 #cg
4+3F > R Jﬁg 150 @ -
® Eutelsat & B =7 OneWeb PR7%: %2023 & 3 # % 18 =X % & iF 5215 »
OneWeb ¢ % = &% — FFE 618 3pfFEh 30 F » a0 & 2023 & & #-
PRI R % 278 - OneWeb 22020 £ L2 & o> icd PR T 12 B @]
Bharti Global e R Fc ¥ 3 5 #2022 £ 7 7 » 2 Rk i 3

‘,%—‘F’T Eutelsat 7 # 17 34 & # ~ TPt OneWeb » H {43 2023 & 9 * %
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= % % o & & {4 e Eutelsat & B #-% & Eutelsat €36 35 Ik b # #uig
(Geosynchronous orbit, GSO)f& % F & v OneWeb LEO f#k % & > %
A G Ffor i Bl RS o

Amazon ¢ Project Kuiper : Amazon *%[3% F 100 & % ~ ~ 3 & 3,236

Wik s H R T ¥ o B4R ER L Amazon & i & 2026 & 7
- LnfER P 0 P 20298 7 B R AKBESE

FRRE o AP 2022 £ 40 B3 RANHFHDEST QL R

EFAnZ o BE A RS EHF 83 Ap g HiEire 2 LEO & &

\4

R% o B 2023 £ 10 * 6 P fxds e Protoflight iz 7% ¥ > KuiperSat-1 %
Kuiper-2 = 3 &% & 3] ¢ d 8 & % &5 85 B (United Launch Alliance,
ULA)E % 40 5 5L L 4 (Atlas V) = #4 3 L Lag > e & b PRI
B & Kuiper i $ufe AWS Z = AL A JE HEchie i g ~ A8 -

Telesat 7 Lightspeed @ ff#h i AE 5 50 £ Gk i £ < ¥ Jﬂ"
Telesat » .42 198 % LEO f# % % = Lightspeed % % - 3% o & EF
o £ A FORRRIEE 20 RE AT £ KE X A 2023 28 m A& A
B+ 5 #iF2 7 MDA & % 15.6 8% ~enfirk i3 5 404 3 156 3F
Fh » Fueng 5P 5aE 2026 # ¢ BB 0 2027 E B Ao BiRE R B

PRART B X i F 23R o
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(—)~ FEER
# W5 3752 & 4 (Executive order, EO)&_d #5038 # & 5 /2 224
T AR ANy ESCE k2 RO R R R IR TR
7o TR s iff ) Mg PHRES e R B F B o
BERDx 7z Efo R AT DML LR G
® THRFTEZEFR €(2021) 70: %4 £ 4k4h T 3 1993 £ 5 ) 38
PR 2% A ¢ (National Space Council) » H 3 & B @ H53k =
T IR ACHE e 4 Sk ot et 02021 £ 12 7 1 pALE A
EF % 14056 5Laréd £ > B~ 2017 & 6 * 30 P % 13803 %75k
FE(EHRAFS 2L R €)% 2020 2 7 13 p % 13906 5L (7 5 é
P(33F 13803 AR A L —EREBTE ZAR §)
® UEFRRAFRAIT L3 T IRQ020) itz 4R
FOR 0 BB REAF L 2 R R T 2R o f £ TR

2018 # 11 * » 2 MR ¢ # 7 PR7% /e The Congressional Research Service,

9
\‘E‘_
A

CRS# 4 1 P44 g AR £ ¥ hfi i i MiFk

AR TN RV TERE R SRR B T

‘-\-\4:

A

170 Federal Register (2021), E.O. 14056 of Dec 1,

https://www.federalregister.gov/documents/2021/12/03/2021-26459/the-national-space-council
171 Federal Register (2020), E.O. 13914 of Apr 6, 2020,

https://www.federalregister.gov/documents/2020/04/10/2020-07800/encouraging-international-support-for-the-
recovery-and-use-of-space-resources

172 Congressional Research Service (2018), Commercial Space: Federal Regulation, Oversight, and Utilization
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https://www.federalregister.gov/documents/2020/04/10/2020-07800/encouraging-international-support-for-the-recovery-and-use-of-space-resources
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i 44 % (Federal Aviation Administration, FAA) » @ % & > — B 3renyen
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® rFRFELTHVIARIFGE (2R (B8P 7
PlE @l PO & Y Gf RSEEFT DB A

boo P ARPR AN T AR F R BRI P end R s LR T

A
4~
—4

et R R F R e PR e R A R E PR Y R
T TERE LTI F ok T A B W 2 ERAR R o 78

BB EROFRETNLGRSEXE e

(R45416), https://crsreports.congress.gov/product/pdf/R/R45416
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¢ AT FRRIrPREF R L ZAFRENS folk? ?
HPFFPAIZREL IS > FAA X 25 7o E5 7 # A
HABAEF R ZAEDFRENT ¢ FREFEN L >
BOLTF IR & o o AT Y 0 R g frathre 2 2T ke
THE B L ARTERT IS NRE @ AL e o d ST ER

MEHEEE 2T AR F TR Y T AR A ATR AL

& T SRR B ER WA G L S ER 2 KR Eie

CEFF L TAFNNABE BHET R I B ELET FF ARG

N

FUR R o B R A B R BldeflE X T Hendk iR o T o flid
WE - JIEME TP 2R AR REEFE 2 ERFGE P
Wrhfrd ¥k d 32 k72 04 Flo 6 PHEFSHRLT R &
GREBET DL o g 04T i Lo e SRS 2B
M 0 L BT A B TER LB 1 N g g

2020 & 12 % 9 p » v g =% [ ® %S 7 5c i (National Space Policy) »
BA 0 2RAR &=

WA B EHEREE 206 p o Fe
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173 Office of Space Commerce (2020), National Space Policy,
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(=) HERIAHRBAE

FRHETFEEENSOE F A & d gt f ¢ (FCOfrp 7438
* 3 7 i+9%2 % (Office of Space Commerce, OSC)#1 f # - & 22 H @4 520 4%
H o Aomi 2nay # I2 5 (FAA) ~ B 74z & = 7 ¢ 72 & (National Aeronautics
& Space Administration, NASA) ~ & 7 ¥ fr+ § ¢ 3 & (National Oceanic
and Atmospheric Administration, NOAA) & W E 1T R AT AP M2 e
FTR mﬁ i o
® HEHFED

FCC § # &3 " # R 2%/2 3 (The Code of Federal Regulations, CFR)
Title 47(:L £ 47 CFR)Part 25 ¢ fFrk ¥ 4% ¢ 5 & MEH F o fefrdp T

PR FEE o L0 kg RTIH G 2k fefofl* o FCC i ¥ & 1»?:#%]‘

B HET R R pERROE S EH AR OB EET T

F R o blde o @ F ¥ LA I NGSO T w_EmE JRIF & S R &
LEegd o g AR R W TR T ok S B BEH L

BFAEFTHANEA AT > F - iﬁ#"ﬁﬁﬂj‘ztﬁg\lﬁvliﬁﬁﬁﬁ%gﬁdiﬂ

% g FCC #pads 9 B A LA A o

https://www.space.commerce.gov/policy/national-space-policy/
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® B TER
OSC 1ix "R 74rF # + 7 3 % /2 (National and Commercial Space

Programs Act, NCSPA) | ¥ ¢ - Al e IR BLIP| e ik 23 B 4 (Remote

*‘3\‘*

Sensing)iB# o A FHBE - OSCH g1 5 B FE > ¢ LRRE >

SR AAEH A iR -

& BUE R
FCC 22 FAA fr NASA % #4£& 70 (78 5 E B Y A 4 oy 3 -
B % ¢ R ke RRIL D R LR TR U N RLLSH E o E K

S BR Y G P Lk TR SRR R ek AR

FRFELAGFIRBEE LI EHERDGL  wRFR BT
% i% | (International Traffic in Arms Regulations, ITAR)fr &} © ¢ 32 i% i
(Export Administration Regulations, EAR) o izt ;% 2 5 iy 42 R 2 4p B 0

HHACE® d el o

® - HE:
2021 # 3 * > FCC# AT RE-Fh H B iolmh »» o L R{BE L 5 5
PR LFRFFATE 2 DE - ¥ R R o A ] AR S G
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HESRITAME RS 6 iy > BB 3 R AR oy G 2]

4’5'%"{ i R fo

® UEZHAF GIEME

H

2023 £# 4 % 12 p »FCC #H4gazdEn N2 2# Ly g k3
(Supplemental Coverage from Space, SCS) | =2 5 & o

PR RO RIFFEE A REY FREIRGE S AT G TR

Berd F el o VR R MR A e e IR SRR E 5 A

2FEREEE AR FLEFIEREF LT RO S

Bk AR LD G 0 k4R 47CFR §25.124 5% 0 24 ) fLig
(NGSO)fF % 3 B FE 76 ¥ 73(Mobile Satellite Service, MSS) ~ ¥ %

T 2 E I+(FSS)ewig £ & 35
® 1.5/1.6 GHzMSS : 1525-1559 MHz 4= 1626.5-1660.5 MHz ;
® 1.6/24GHzMSS : 1610-1626.5 MHz 4= 2483.5-2500 MHz ;

® 2 GHz MSS : 2000-2020 MHz 4= 2180-2200 MHz ; 17 %

174 Federal Register (2021), 86 FR 11880, https://www.federalregister.gov/documents/2021/03/01/2020-

28907/further-streamlining-fcc-rules-governing-satellite-services

175 FCC (2020), Further Streamlining Part 25 Rules Governing Satellite Services , Report and Order,
https://docs.fcc.gov/public/attachments/FCC-20-159A1.pdf

176 FCC (2023), Single Network Future: Supplemental Coverage from Space, Space Innovation, Notice of
Proposed Rulemaking, https://docs.fcc.gov/public/attachments/FCC-23-22A1.pdf
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® NGSOFSS : 10.7-12.7 GHz ~ 14-14.5 GHz ~ 17.8-18.6 GHz ~ 18.8-
19.4 GHz ~ 19.6-20.2 GHz ~ 28.35-29.1 GHz ~ 29.5-30 GHz ~ 40-42

GHz 4= 48.2-50.2 GHz

(=)~ B* 6
1. B#EF $PRF+ - Starlink

G %?—,’ff Tl A Pkt > SpaceX ¢ 5B B AT 80%: 23R B
PLiEs > 0 180 MEHEL h 4 B B AcME R el H P b E A g
Starlink % ,% » B = FCC +% ;& SpaceX % %+ Starlink f# % # & 17 1.2 § 3§ °
§ 3 4,425 3f LEO fFk 2 & { M3 & ik M iruig (Very Low Earth Orbits,
VLEO)#% % 7,518 3§ ik

Space X — E 3R 4 AU R AH 0 W EH A VR G :;kh frif * o L
AEHE RS A VR F SR R+ 1B st 4 Starlink #FE 4 A
CE R R E LSS MR 1 2 R E L RS L St

frh § EfeIRart - 0o P R 2 2 R R

‘%&
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Number of satellites launched

2018 2019 2020 2021 2022 2023 ¥TD
Starlink: 2 Starlink: 120 Starlink: 833 Starlink: 989 Starlink: 1,722  Starlink: 551
OneWeb: & OneWeb: 104 OneWeb: 284 OneWeb: 110 OneWeb: 116
E-Space: 3
4,217

Other players

Expected
timeline of initial
satellite

launches:
Starlink

B OneWeb Telesat: 2026

(Delayed by 2
W E-Space years)

Rivada Space

_ﬂ Metworks: 2025

Mar-18 Mar-15 Mar-20 Mar-21 Mar-22 Mar-23

F#L kR ¢ EY Parthenon - 2023 # 10 *

B] 3-69 ~ Starlink ¥ OneWeb 7 LEO &% 3R & & &

SpaceX = # %t 2015 # #% ) Starlink # % R F3+ 3 » B4 £ o Starlink
LEO # % (vl  v2)# * 45 % 17 KuwKa %5 % i » 7 P4 F VLEO # 4 (Gen2)

RIS & * VIEE » X33t Y GrEHEE o

Starlink
Satellite

N

Earth Station
Downlink Communication Link

10.7GHz - 12.7GHz

Downlink

Uplink 17.8GHz — 19.3GHz

14.0GHz — 14.5GHz Uplink
27.5GHz — 30.0GHz

N & (N

Wi-Fi router Starlink Gateway Site

Based on Starlink Services submission to FCC

F#L & R ¢ Starlink > 2023 & 10

B] 3-70 ~ Starlink % #F - 4 PR e B 5 1
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i y5 Starlink F fe4& B e AR T 3 B> B 0 PRAFEDT S F AR R &
25 % 150+Mbps > + @ig & 5 5 1 25+ Mbps > af ¥k £ LB A3 25 F] 75 &
) (ms) °

B2R Starlink 2 & & % PR BB E SRS Rl vy E® FCC
e 0 5B s Esfod DR EGTE R PRIR o g b > Starlink B
E 2f > 4v Google f- Microsoft» & 1¥:#-2 =3 PR7% 22 Starlink cHfm b 4 Foid 4% o
2022 & 8 * > Starlink ¥2 T-Mobile & 37 & T2k > B2 E #8322 ohfFk
W MPRTR o

TP 2o oStarlink £ ¥ 2 BAEEL BRI AR TR BAF AT
ERERY SR Z A LR FERBAFAS LHTL BEEBE BT
T2 AP

CLBEAE A G RS R R L 120 20 S AL E G K

HHEALFS9 £~ w2 RER T o p 5% F (Recreational Vehicle, RV):iz

RS

LR AR EDIAER I 150 F A (FELH]) 200 F 2 (E B L)) o

2022 & 10 * > SpaceX %f *F 718 T3¢ @ L 3K 2+ 7 Flat High Performance *
Mprle > FEH A FICE R Y GPSER i 4 o SRR Y H - LR
RiGAL T AR L 2500 F A0 2 TV PERE R pL
i@ * 48 'Len Priority > & 0 I UGk E U4 40GB/ 1TB/ 2TB 4 w1/ 140/

250/ 500 % = 21 424 o
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LEO % i » FRF* HEL PRI iz s i B Tv @ EFs &
8 7853 M PRFE o 3% o @ e BlueWalker3 3% #F % 35 ?‘ L
A EE AL AR BB G fFET 64m’ o @ L PN
BEEF R ddpe el it T HUFRIPBEFL DD -
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7 RFT 2023 & BIRF % - 3 BlueBird ik 0 X P i 4 e
*AAZ L P H g 53F Block 1 ik oy s43- F © 4 1] 2024
£ E 47 o3 o ¢ 27 AT&T ~ Vodafone ~ Telefonica % ¥ ﬁ KITE T
% XL 4(MoU) -

Lynk Global # 2022 & 9 * £ 3= SpaceX # &+ 3 3ffFk: > 2 ¥ 134f
Fe i SG A ¥ 247 £ 42 2G 5| 4G PRAE o 322 P B 2023
£ 6T ETTEFRA DT R FRERE T SRR LS
FE B F e ik B 48 8 2y PRI o Lynk Global z i@

EEFTE > RH12023 X FEFE 3 5HFE - T30 2024 £ 1 7

TR B PRF: o Lynk % 77 ¢ & 30 3 K‘,’:‘p'ﬁ’ E¥piko T 440 7
BB R 7 TR T o

Starlink % = # % » ¥ V2 {c V2 Mini » V2 4 #3g - B
W F 25 m? ehip iyt 51 % 4t (Phased Array Antenna) © it 59 E 4 £
¥ % 12 55 o SpaceX £7 T-Mobile % 2022 # 8 * 7 % [ Coverage

Aboveand Beyond | & iF3+34 »2023 # 3 ? ¥z Al 2 %

‘m\t

s

Salt » 4p B PR 133 2023 & k= BB > 2024 £ B4 8

MPRFE 0 2025 & B4 g T5 % g o
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H s 27 4o Iridium f- GlobalStar » &+ % i¢ * fFk (783 3 % 5L (MSS)
#2 3% - Ligado Networks P & 2023 & 2 * 7 # 22374 2> @ OmniSpace % 3
MoU > & 2 B ¥ 1% g or4F LAFE o SHEF MSS#g ciik % © 1 2

A % 5 SEE T 4 32 A0 3GPP R 9 NTN 248 6 #F % (n255 % 1256) -

R RS I S AN LR I VLN
3 % B ¢ (National Space Council) % 4 » 1 #284 4] 2+ 3 7o L frfg o
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< ] + > SpaceX ¢ Starlink i i LEO f# % 3% & 547 F R JR5% >
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PR EBE S LR FRLG R0

fv £ X FRET 1969 £ = 2 Telesat Canada » & & B # i ik 114k
B EPRFE o i ¥ Telesat Canada »t 1972 # 4 & Anik Al fFk > 4 £ < =
= F B GSO i 3 fFh R Foo

= 23 1989 & e £ & 5 7 4% % (Canadian Space Agency, CSA) §
BPRTS ZEEOEE R ZRE RN e £ 5 AR AL frig R

BN F e 2017 # % CSA # & 8,090 4 ~F % T & > M A FFH]*
be A QI AL SRS R R F R E TR A RS e
% (Quantum Encryption and Science Satellite, QEYSSat) ; =5+ > p & 5 | *

£ &+ B 4% 4 % (Quantum key distribution, QKD)*4r % F ek £ 3F { £ > a7
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2018 & > FrfrE i W £1RTA £ (Strategic Innovation Fund, SIF)™ #%
Eligte o * R FTEHLEOWEMM T F LR ST & o iFipl
BF o R e R rmES B ap DL S X ARET - KR
Boo s FESCNE AL I EXN ISR TERESE T LEFE < g

DR JrpFTICE o
i CSADBHEH PR P T AL ER 2021 & 20220 4ok + % A
¥ 4 2020 # 2 BPM 4 & 4 18 (Gross Domestic Product, GDP)?}%_@ 27 i 4e
o X1 22,846 1 TE[H o $]7 2021 & o GDP FpRakctpR £ T 28 i
e REAAEE 24190 B ITH o SEFFAF AR M 0 X T A ER
HATE 2 0 A 2020 # 4o 2021 £ A B[ ] 4.79 fate e 547 fade A o g
b5 CSA = 7 B F 3 F v 38 5 (Return on Investment, ROI) 4" 47 &

T ERF L b AT BT 22 b mihw 4R

(2)~ MERH A RERY

g A EEERNE FIEED LIAT £ 5 2 1 ¥ 3% E (Minister of
Innovation, Science and Industry) f=+4c £ + £ &7 ~ £ & 2 5 &% B 0
(Innovation, Science and Economic Development Canada, ISED) §. + » 245" ©
B FlEfeF s o phtb o b IRE f F R THRE S 3k 52 (Remote

Sensing Space Systems Act » RSSSA) | & gﬁrﬁ iER X5 kko b £ L en
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FAEEDE FIEEALRG
€& RP-007 "% 678 78 LB MSS)PR#Fchgc R 2% | 17
GEFPRERL Y GHRERETFE T SEE > HARTES
g * s FTRE RfeHprRE o A3ERY R ZIEE L TAAMN 2k
RIEHE o R E2REF VR B o7 § H R BEFF > M2
i R S S
¢ RP-008 "3 & F 2 ik ¥ 3 (FSS)frR # L ¥ (BSS)chwc =38 | 17
GIEZEDLIEPEIEABEF RS HE A KARTHEFAT Y &
g Afeit € 115 o F W 24 FSS {r i # 5 ¥ 73(Broadcasting-satellite

service, BSS) ¥ 3438 » ZRR AL T e £ % L3 > S RERHEF T PR A

N

BB s % B o RP-008 5 5 = 1337 » i oMt ¥ o REEE

5

Ak Rt BT R w0 2 35 NGSO & & o Bt i3]

AFERAFELY GRFEF O ZERT R FAAE S BRART R

177 ISED (1999), RP-007 — Policy Framework for the Provision of Mobile Satellite Service Via Regional and
Global Satellite Systems in the Canadian Market, https://ised-isde.canada.ca/site/spectrum-management-
telecommunications/en/spectrum-allocation/policies/radio-systems-policies-rp/rp-007-policy-framework-
provision-mobile-satellite-service-regional-and-global-satellite-systems

178 ISED (2017), RP-008 — Policy Framework for Fixed-Satellite Service (FSS) and Broadcasting-Satellite
Service (BSS), https://ised-isde.canada.ca/site/spectrum-management-telecommunications/en/spectrum-
allocation/policies/radio-systems-policies-rp/rp-008-policy-framework-fixed-satellite-service-fss-and-
broadcasting-satellite-service-bss
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1. %4 $PRF+ - Lightspeed

‘v £ & Telesat £ 2 IfAF L enfprk 3 3 £ ¥ > F5 #F {8 Tk ¥
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2022 # 8 % s 4 £ < Fefirw R4 Telesat (9 LEO firk % % Lightspeed
BEI4A4RY~ g i £ DEE S FUFE S 2 FRHERBATHR
HEh A EPRAE e A B AR PRRER T 0 B NGO RRSE i 7.9 R4 e
FOHRRE A 6.5 e g EURABER T o B KT - VA pRR R
B g 5 Telesat 3 i€ "5 ezu i 4 > 14 1 3 Lightspeed s1p4 733 & B %
B A o

Telesat i %_p #&8_{ 2023 & 4~ 3% &% d g+ Thales Alenia Space = #
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GC End to End Network Services and Service Segments
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OO |

Enterprise Internet Service (EIS)
Inter-Building Data Networks (Wide Area Networks (WAN))

GC Satellite Services (Remote and specialized secret network connectivity services)

@ Enterprise Cloud Acess Services (high speed secure

Inter-Building Access Networks (connecting buildings and GC sites to the backbone) connectivity to cloud exchange and cloud service providerg

GC Backbone Service (High speed interconnection of data centers with access networks) @ Data Center Networks (Network connectivity inside
enterprise and legacy data centers)

@ GC Science Network (Specialized network access for GC science users and applications)
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Union, ITU) ¢ A B & A f &% % 202 B NGSO 7] I P e i B3 &

179 Ofcom (2022), Statement: Space spectrum strategy, https://www.ofcom.org.uk/consultations-and-

statements/category-2/space-spectrum-strategy
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4 3-20 ~ ® B Ofcom #77| & {#k @ * # &

P fie PRI iR i IRTE PR
5150-5250 MHz 1690-1710MHz
5725-7075MHz 3800-4200 MHz
12.75-13.25 GHz 7750-7850MHz

T2 #FE | 13.75-14.5GHz Bk | 10.7-12.75GHz
17.3-18.4GHz 17.7-20.2GHz

(+4&) |[27.5-27.8185GHz (T 48)
28.4545-28.8265GHz
29.4625-29.5GHz
29. 5-30 GHz

TR %R ¢ Ofcom » 2023 & 10 » g1

Ofcom i&- # & NGSO fFkh # sk T 2R Y dp 51107 » B 4ix 5|
NGSO 5 7 i * #£ - % £ > NGSO ¥ 3 § 4 Gateway higrk + {7485
(@ 2 ~7)it* e Ku 45 (14.0-14.5 GHz) 2 ™ 7| Ka #f £

® 27.5-27.8285 GHz
® 28.4445-28.8365 GHz
® 29.4525-30 GHz

180 Ofcom (2022), UK frequency allocations for Satellite Earth Stations,
https://www.ofcom.org.uk/ _data/assets/pdf file/0028/44875/ofw241.pdf

181 Ofcom (2022), Non-geostationary satellite earth stations licensing guidance,
https://www.ofcom.org.uk/__data/assets/pdf file/0021/229224/ngso-guidance.pdf
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182 Ofcom (2023), Consultation: Expanding spectrum access for satellite gateways in the 28 GHz band,
https://www.ofcom.org.uk/consultations-and-statements/category-2/expanding-spectrum-access-for-satellite-
gateways-in-the-28-ghz-band
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183 Ofcom (2021), Satellite (non-geostationary earth station) radio licence application form — OfW564
https://www.ofcom.org.uk/consultations-and-statements/category-2/non-geostationary-satellite-systems
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~=t & iv38 P d Eutelsat OneWeb #% i i #rLif f# 5 PRI 30 %ﬁ,@ﬁi%] I®
R & 5 2314 373 P~ 2(Point of Presence, PoP) » #icdp i £ 518 B it
CERRT GO FRARFD L AENEH L RGBS £ T
¢ 7 & * Eutelsat OneWeb & 1T 7 Intellian chfFh X 5 > ¥ ¥R (7 4G

Th R ERE o

184 BT (2023), BT and OneWeb deliver high-speed satellite connectivity to Lundy Island,
https://newsroom.bt.com/bt-and-oneweb-deliver-high-speed-satellite-connectivity-to-lundy-island/
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185 Eutelsat OneWeb (2023), Telstra and OneWeb seal deal on delivering new satellite solutions,
https://oneweb.net/resources/telstra-and-oneweb-seal-deal-delivering-new-satellite-solutions

186 Eutelsat OneWeb (2022), OneWeb and HD Hyundai Avikus to advance marine technology by unlocking the
potential of LEO connectivity, https://oneweb.net/resources/oneweb-and-hd-hyundai-avikus-advance-marine-
technology-unlocking-potential-leo
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187 Eutelsat OneWeb (2021), OneWeb and Tampnet sign Agreement to further develop Next Generation of
Offshore Connectivity Capabilities, https://oneweb.net/resources/oneweb-and-tampnet-sign-agreement-further-
develop-next-generation-offshore-connectivity
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1995MHz(¥ Tk 4 = % 3 20)% 2170-2185MHz( % 2 3 Thid 20)2 4 2§ &
## > ¥7 Solaris Mobile Limited & 1§ 1995-2010MHz(3* 2k ¥t = 5 1@ 31)% 2185-
2200MHz( % 43 ThiE 1) 2 A5 & * g o 198

BERLLE s PR TAMPREL BT SRR EE M TP
BNRE T 2023 £ 3 ik o :lfs—fiﬁ_?ﬁf,’_’ B3Pz bk &
g R R AR T i BB R W AF A TR RARE T ORI
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TR A BT R MR 2T T O FF R 3 2009 £
2R TE K s MSSHPE » HAiFE Wi FRBYIFE § R R
PR o 2314 5 % E ~ 7 3% (European Space Agency, ESA) F L > #t |

B OHF B A fe R B o [ o

1-40 GHz
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S ; B eee—

[z 4 8 12 18 26 GHz 40

T kiR D ESA > 2013 £ 11 *

Bl 3-73~ 5B % * WA E LR

18 EC (2009), 2009/449/EC: Commission Decision of 13 May 2009 on the selection of operators of pan-
European systems providing mobile satellite services (MSS), https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32009D0449
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TR 2023 AR HE B RSB IH NG T 2L AH KRG
(Infrastructure for Resilience, Interconnectivity and Security by Satellite, IRIS?)
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b % 72 B FMS-LEO 17 % 4g ® DEUMULTIORBIT -
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FEEEE @ 500-23,222 =2 > @& * AL 5 20.2-21.2GHz ™ 2 30-31GHz ; 4g
® DEUMULTIORBIT B>+ 2023 & 3 * #& 1 > & * #pE 5 20.2-21.2GHz ~
30-31GHz ~ 43.5-47GHz ~ 71-76GHz 2 2 81-86GHz -

N HE RSP EEHMSS FE R TRB-ELrFE ¢ i EANE
FEPEEAEEY o AT BT FE S A B M R RIE ST ¢ 5 (L’ Agence
nationale des fréquences, ANFR)iT & i i 2. MFLfErh & bl s 48 L o

BB Y SRR L 0 3P ANFR 2357 0 3T A E
32021 & 12 % 16 pidiEz 7 ¢ ¥ 4 & B(Airbus) M FLiErk LR ~ 2021 #
1 * 27 p Thales Alenia Space P~ ¥ Mg ferk #F S 4 p8 > 1 % 2020 &£ 9 ?
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ke
2021/12/ | Airbus | @ 208637 L vegg i | vHR2020 | @ 2839
2086.625 (1) 21.02.2017°
1
° ® 2264.882- ® 2874/10.07.2018
2266.882 (| )
® 8025-8341 (| )
® 23204 - 23206
()
2021/1/2 | Thales ®17.8-18.6(1) | \a MCSAT.2 | @ 2790/17.03.2015
, e ® 188-202(|) o 190
o ® 19.7-202( | ) ) ® 2798/07.07.2015
® 2797/23.06.2015
®27.5-30 (1)
® 2808/24.11.2015
® 29.5-30( 1)
® 2824/19.07.2016
® 2884/27.11.2018
2021/1/2 | Thales ® 10.7-1275(1) | yu MCSAT. | @ 2790/17.03.2015
. Alen ® 12.75-13.25(1) CEou 191
T e 1375.145( 1) ] ® 2798/07.07.2015
® 2796/09.06.2015
® 2806/27.10.2015
® 2884/27.11.2018
20209/8 | 03bNext | ® 178186C1) I a Mcsat2 | ® 2767/
® 188-19.3(|) 15.04.20141%2
PI
® 193-19.7(}) © ® 2790/17.03.2015

189 https://www.legifrance.gouv.fr/jorf/article jo/JORFARTI000044559515

190 https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043142179

191
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043099748?init=true&page=1&query=Thales+Alenia&se
archField=ALL&tab_selection=all

192
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Crisis Management
and external actions
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IRIS* IMPLEMENTATION SCHEDULE
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4 Space Integrated Computing Network

Indepené carbon-free, autonomous space infrastructure unaffected by disasters on Earth

Moon
380,000 km Ultrazl ower, ultra-high-speed, high-security network achieved by optical technology
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2. AidEc 5GC RBBRIMT
(1) Open Gateway API 2_ 4=

2023 & B Fd 4 & (MWC 2023)1 > F 3% 30wk (B 2k
* % Fg $ , (Vision of an Open Future) % » GSMA %, ¥ Mats Granryd ~ &
F19 ¢ 1 (Telefonica)#4 7 £ José Maria Alvarez-Pallete ™ % Orange 34 {7 &
Christel Heydemann # ¢ » 73k A3 B e A A# K% & API enfid 2 ¥ 37K
oo MR R 2R ER AT N TR EMN A T i Y (Earth
Computing) % 4 1% o

1395 GSMA 2022 & fev e e if 4R 4 | 47 81 > 278 87 B3 35230
EY @ e al FH SGIRIE - F S 2N S LT E R Y B B 5G IR B
2030 # F A5 BEAR SG R A ETHE L 0 i F A2 50%7 GSMA 3B & 4 % i
505G RE-fE RSk A A EE L et HRS5GIRMAA A
A 2B RS A o FHENTRYEFEARA KRG RGE- SR KR
LR ABHER A A DIFHG RERAIAEYEE S E b > 2L H
THCAIFTIR Y PRI Y — 2 AP F] 5 B S AE 42 (4 ¢ Alphabet >
Meta ~ Netflix ~ # % (Apple) ~ & % Ht(Amazon) - Hcix(Microsoft) & p 7 &7 J&

’*ﬁi;‘,“#{ﬁ—’:—"ﬁ)’i%d\li’dfg‘%i’%ﬁﬁ:f?ﬁﬁ«ﬂl%%\lﬂ\—ﬂf&»i\"f‘ SRR A A

)

197 Mobile Industry Deploys Open Network APIs and Prepares for New Era of Digital Services and Mobile
Apps : https://www.mwcbarcelona.com/press-releases/gsma-open-gateway

1% MWC23 : GSMA Introduces New Era of Earth Computing : https://www.eetimes.com/mwc23-gsma-
introduces-new-era-of-earth-computing/
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R AFRERER A Y BT ERYJCEE T TP Aol E
S5G I ~BEEY AR ARRPE > AL UNAFEHIILR

H_r2 » GSMA ** MWC 2023 ¢ 2 # T OpenGateway 3+ % | 1%, F B+
3 Rk 425 11 w (Application Programming Interface, AP){22 » =& 13
SEH - P E ISR RT T EE APL e FE SRR R R R G E o 4

i B T IRFE(NaaS)end fL Bl - £l T % & | it (Telco Monetization) | £

(2) # 72 &_Open Gateway API
ﬁﬁ%ﬁ&AH#ﬁﬁ@%ﬁ@ﬂﬁﬂ%ﬁﬁ’uﬁ%;%@ﬁ%@»

TSRS & LR

g\x‘i

X foim R enpru i o GSMA b BB Y iE

Open Gateway APl £ ¢ Linux F¥ /%38 p Camara 3- % & 3200, # 2> g
E-BBIRREAPD URET R EFBEREIRE - d TR FEF B

AR RORTES 0 P L GRG0 T TR - 2

P

R EAEF AR RS I A (PR RN o HiF TR

19 GSMA Open Gateway lays the foundation for a new era of Digital Services :
https://www.gearrice.com/update/gsma-open-gateway-lays-the-foundation-for-a-new-era-of-digital-services/
20 Tinux, APIs enabling seamless access to Telco network capabilities, https://camaraproject.org/

21 CAMARA Project, https://github.com/camaraproject
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1] B2B

Northbound Direct: Federated:
agreements: QoD QoD operators: 4,5 QoD operators: 2,345
Operators: i : i :
P Edge Discovery op: 5 Edge Discovery operators: 1,5
— 2,3,4,5
— Edge Discovery | Edge Discovery Manv Hyperscaler/Aggregator/Web3 provider Hy’per scaled
Operators: Operators:
Federation L5 L5
agreements:

Clparator Operator Operator Operator Operator Hyper local
Hyper reach
Edge Discovery QoD QoD QoD Edge Discovery
Edge Discovery QoD

7k kR ¢ GSMA Open Gateway-The Naas Initiative, 5G Future Summit,
MWC2023 > By Telefonica?®? » 2023 & 3 *

B 4-14~ 2 BT 5 BIERE 2 R EATRY BH

(3) Open Gateway API 7 ¥R ji #

Open Gateway 3+ 3 &% - Al =421 8 il * i API> # 32 : SIM
+ 4~ % £& F (Quality on Demand, QoD) ~ 3 # i 4% 2% 25K & ~ SMS
B £ 3.7 (Two-factor authentication, 2FA) ~ i s xhBLE F {ofed > Y iF

FIok # R %ES 8B APIAc® 4-15) A HEH# i ~RB* TR FTARF

FE 4B 4-16 -

202 MW(C23 Barcelona — 5G Futures Summit, https://www.gsma.com/futurenetworks/gsma_events/mwc23-

barcelona-5g-futures-summit/
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Demand Device Status
(Connected or Roaming)

Verify

Location Number

Verification
(www.numberverify.org)

Carrier Billing -

Check Out Edge Site
Number Selection and Routing
Verification
(SMS 2FA)

hosted in &

THE THLCO GLOBAL API ALLIANCE

7k kR ¢ GSMA Open Gateway-The Naas Initiative, 5G Future Summit,
MWC2023 > By Telefonica » 2023 & 3

Bl 4-15 ~ GSMA Open Gateway 2+ 34 &% — FFE 4 d! 8 il * R §t API

Quality On Demand - SIM swap
EXAHRBER—E MEERESIMER T HPIRRE - ik — ROTHERY -
|2 F SR - BN R (S A FERRIR TR SR A B ERER

Carrier BiIIing CheckOut -

it 5;4,, Number Verification (SMS 2FA)

mrTERE—ARNREN - POETS

FE% E’:i’?
i $=F BRFZ V1T

Device status Number Verify
MBS B E R R THAE: A R T B 4R & T B S B M AT
MR AR S A (S LS AR

:(MSISDN))
: : XA - BAMEE - REEH -
AER W(ex Wi - _I:P'W ) E )

Edge Slte Selectlon and Routlng . L’E"fy*"fé?t'om -
e & 13 ) 3 EL

TAL KRR A EEIE 5 2023 £ 50

B 4-16 ~ GSMA Open Gateway 3+ 8 B i€ * 4 API
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(4) B% #* Open Gateway API - &

p @ & ¥ AT&T Bharti Airtel ~ » B4 # ~4& ® 7 5 ~KT > MTN ~ Orange
FEABREY TP ALER A7) & aEHB 7 1a M E? (4B 4-18)
54 Orange ~ Telefonica f= Vodafone ¥¢ Ericsson = Vonage & it » & 7+ % iF
QoD API * *t Z =25k {r3 & ;8 B4  Verizon fr Vodafone P|i% i API fr

BE ARG EMEC) Y - ByrT@apsis | #5% € o

e 5. % america’ > o Vodafone
8 Telefénica 2 airtel mon axiata
José Maria Alvarez-Pallete DargeEloHa” N’CéERgad Hans Wijayasuriya
Chairman & CEO Gopal Vittal Joint Acting Group CEO
CEO
o )
«*%% . r 1 =
Singtel verizon
Dominique Leroy AT&T
Kuan Moon Yuen Rima Qureshi Board Member Europe Saad Syed
Group CEO EVP, Chief Strategy Officer John Stankey MD Chenosis
CEO
i ==TIM kt
=
= =
cadids b Pietro Labriola Hyeonmo Ku
Christel Heydemann CEO President & CEO Michael Fries
CEO Vicki Brady CEO
CEO
<C Y
\ telenor
=g —
Olayan AlWetaid y’m Sigve Brekke //\ PEBE swisscom
Group CEO CEO \// China Mobile
Makoto Takahashi Gao Tonggqing Christoph Aeschlimann
CEO EVP CEO

oL kR ¢ 5G Future Summit, MWC2023 » ## 7 #I32 > 2023 & 5 ¥

Bl 4-17 ~ GSMA Open Gateway API1 3+ 4 E## 21 FF 3 3 i85 L 4F

e ¥ > Telefonica & # ¥ Microsoft & 1> » B2 A B ~ ZHRIF &
CEBREIFFP O API) T U AF B ~ 2 22 B0EEE L% 5B
(e 4-18) » M F IpiE ~ X 2T BN L F I BNt
F k2% $ > Open Gateway 3+ 4 #-1¢ & 2§ F [ 4w B 3 API A5 -
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RIFET R Arf 26 R FE PRI PG H 2 F 5 Web3

)

£ A k4B% > 2P E T

- 7

3

AER PR EZE SIGNEY S RI BT
Poig TpE o

vt ¢+ Ericsson’®2r # fepenZ s ;U Vonage: L4657 § B # K4+
@ >R APL B M > Vonage & & 11 & 7B R (MVNO) % 4 » 5 #

[

FARIF P > R EBAFTRBEN P H2 £FE7  RE{HIE

B pe APl = 303t > 2ok ps APL AI3TIRIA 2 TR £/ 1A 71
SGREBFMWBE > 2 APIHR 3 ~FF 2 i APL B 3> 35 &

2025 # 7 220 R E o o

Immersive
Music Concerts

Global Music
Bands

) Conferencing

Mwe

ok kR ¢ 5G Future Summit, MWC2023 » ~# 3 # 32 > 2023 & 5 *

Bl 4-18 ~ ™% =+ >t € 3 77 Open Gateway 48 i & *

208 Fricsson » Operators are opening up 5G networks to application developers to drive innovation :

https://www.ericsson.com/en/news/2023/2/operators-are-opening-up-5g-networks-to-application-developers-to-
drive-innovation
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(5) ¢ B¥* Open Gateway API ¢hg 2

LA B ARSIk, B ASE MWC 53 2% MWC 2023 % & 4
Be APL it > 32 Ak 20 # R 298k VN EF 2 HIRDE I REF L F 2
it » T Always Connected ; { € £]i¢ T - B B5G & =~ o k2 B3y » 24 -
BATPE S PR ER R D PGP RTRE Y AP B BER A
wRE L SHRDATIRGS o B R RBREASIT 0 gIlApM L g B A4S
A LETEERB R AP LRI 4ol > AN aiTE AP TEREL
B BER > st e SRAFET 14 Rk AP it g chfzih
FRET -

B G REIES A B 2R APL R % B2 APL

LBAIFTRIG - ACE B RIATIEY PRAE LS H 2 ERIATRT B
5 & AT&T » 3B 7 Prs > A RRET -7 LM 2 TLXRE ¥
B X o BAMEF P ABFUFE > Bt APL & 5 R Rdad £ B A
x

PRAE 3T

(6) Open Gateway API ' B
5 # R B AR R 2 7 Analysys Mason #2023 # » ¥ 7 NPaaS:

Operator Strategies and Implementation of 5G APIs | 2°¢ & 31| » 45 6 e o8

04 4Rz B 1 F_E B API i pF % % g2 https://wantrich.chinatimes.com/news/20230316900045-420301
205 Analysys Mason » NPaaS : operator strategies and implementation of 5G APIs
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fel > U ZEdoP b NaMEF 2 BT RY O KR EPEY A dRAE o
@ 5 Analysys Mason 3% 3 44 3L 3 PRTFE T a3 § 200 3 2 PR

R AR P RE LB 2R FEm) 2% F A 5 Open
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o 4o 1533 38 F (Operations) ~ & 2.1+ (Compliance)fr% 2+ (Security) % #t
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Fla S 0 R RO R L FERA T LFELY LY
FH e T RIRIER K e BB AORE XL 8 E
RIB EP R FRREL B RGOS ERFR Y FTRES &6 TE =
> NPaaS T 5 > if & RTEJRIZE* P * i o 30 % = > NPaaS * - ¥
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oyt o BEI2 Open Gateway APL 307 2 Y380 2 SRR 4 3 2 3%

(

33 5 ¥ & 47 (Strengths ~ Weaknesses ~ Opportunities ~ Threats Analysis, SWOT

4] 4-20 2 B] 4-21 -

206 Analysys Mason * MWC 2023 : Camara Project and Open Gateway details are revealed but no answers

about commercial models
207 m@p AF > 5G #Mehis ¢ % 1 hitps:/money.udn.com/money/story/5612/7078592
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v R E(C) BT h5G 2 & 3 ANTN)

5GHAHEZE B* 2 A2 BT R RE R > LA 2t
# o i€ 3 (Non-Terrestrial Network, NTN) € & |4 > 4oiw "8 J1| - 5G Hjivsss
EFEAFES SRR ARG RRBER AR GFRF > L ¢

Pidfp o PPy v ATERS GHRTERY DELTH -

()~ TR

‘ﬂ'\r

® E#pEF i112& 7% 7Tp(Z)T = 14:00~16: 00

® EHmELIFH(TRE NAFIRLAH 103 €32 3% )5 (Microsoft
Teams)

® FUHIITGEF RTAFEF RURAGEL ARELE
Y
p

® ffiikfT
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B 422~ B3k 4 (5) ¢ By BT 605G 24 6 L R(NTN) A3 § DM

521



LS
g ARG 31 4 ML f 3k 544

o
&

X IPEFIRO RARAF 6 Fo LARELEF 11RO D

1%
Ry

4
=H
L]
ES

TR &R A FIL 2023 &7

Bl 4-23 ~ Hciir 457 605G 24 5 i U (NTN) B3 € TRBEF B 5 -1

522



FALRR D AR I 2023 & 7

Bl 4-24 ~ Hciziy 457 605G 243 6 1 M(NTN) R 3 € HFE 65 B 2 -2

FAUFIETAISC FHEEANTN) ES S

P & & O - B ~ um
x \B o BEREGE B Hit 1

W ERE 3
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) @

ZHF5 Yvonne. Ri#Andre.. &

n
TIC_EEZ (RK) & -
- '3 _

DavidC (.. W& Jw (Guest.. &

HIEEAYE. & Auray-Rub.. &

% -

p

Eugene_Hsiao M%21{- (HQ) & 3BHS Irene Chang

FAL KR ¢ AFTf FER > 2023 & 77

B 4-25 ~ B ip T 405G 2k 6 i A (NTN) 3k ¢ -3 ¢ s 2
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(2) > RERP

3GPP % Release 18 5=+ ¢ » F A ¢ fr32 B5G 2 #r3jls> v ",fhf‘i
Jt 3 Release 16 ~ Release 17 7 eMBB ~ URLLC * » 2t 5 1 30 (NTN) 2
AUML % > L PELEEF % 0 78 5G A ¥ 2 B aaR-anlod 3B~ A1AT
LF Bt RIRE PR AR BT 0 R 5C RRE SRR B
HAMAXERH A FTENAE E32 i o A4 ARFFH
BF R B EF BSG/OG A Hoprsr o * AR F A e 0 FIE 2T G R 2
FEEL > FREERZLERTE NFeS ¢ REATESTTE NP E
EAPARFTEAEE 2R o
1. 3 48— :S5GNTN ##2 Hieg B Bm
® NINFF A %

W reniEh 3 WAL 8 3GPP “rfl Tl AR (R HLE Y F A
HARAF )R L AR & LA WE O A RALE 5 3GPP L& NIN
EREFEREATF A5

PLE G AR G G TR Rl G R AE AT B
¥ ¥ & = Space-Borne Vehicles 2 Air-Borne Vehicles & B84 » F A 3 34 ¢
r2 Karman line % 5 % 5 (4-@) 4-26) > = VAL G B3k 105 200 F o
Hypedp A X280 22 1 100 2 25 A~ 7 0 b ehis ¥ 7 L Space-Borne

Vehicles » 7= ¥ 48 5 Fo#rinioeanfe@h 5 m KarmanLine 12 T 0% 5 Air-Borne
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Vehicles -

NTN in a wide sense Not to scale

¥
3GPP work on NTN 3GPP work on UAV
¥ N4 A\

%,
Satellite network ’

" High altitude platform station
as IMT base station (HIBS)

e ——— ; ——————————————————————————————————— Karman line (100 km)
N " ’ Air-to-ground network 20 km
, 3 )+ 10 km

UAV
{aka drone'.l —— 150 m

a a®

Remote . ‘Rural Urban

600 km & above

t\s

Ground level

Credit: Ericsson

FAH KR AT AR 2023 & 7 0

B 4-26 ~3GPP © 2t gl F B H§ 4

% Space-Borne Vehicles ¥ ¥ 11 fiiz 53 3 R % F enfEk » § R 7
PRI 3N 3 o B B 3k #uaE (High Earth orbit, HEO) ~ p & % B & (Free
Space Optical, FSO) ~ # # 3 #u:g (Medium Earth Orbit, MEO) ~ LEO % %

@ Air-Borne Vehicles B # 7 HAPS % & % £ 7 B % ¥(Unmanned Aircraft

System, UAS) © i# 31 + & 3%

3
fim
-
el

Lo
-‘4‘{%-
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N
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o
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T

NI a_}’%-@%—.ﬁ?lﬁ_ﬁ%rﬁ
ARLE Y GaEpE s B MR F 52 L 3GPP I A B aRIT T A L A
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* Space-borne vehicles . .
High-Elliptical Orbit (HEO) satellit ° AR U
's |.p \cator I. sdte |.es — High altitude platform stations (HAPS)
— Geostationary Orbit (GSO) satellites .
: . A — Unmanned aircraft system (UAS)
— Medium-Earth Orbit (MEO) satellites
— Low-Earth Orbit (LEO) satellites

-~ N,\?é & NG6 Interface between UE and gNB
UE j& oNB u NGC is formed by NTN stations
u
-’- Interface between UE and gNB,
NGc & and Interface between gNB and
NGu NG6 - core network (CN), are formed by
UE U gNB NGC NTN stations

AL KRR L AR EE 2023 & 77

B 4-27 ~3GPP ® 2t G il 2@ * T8

Yy

FHRHE B R R BPS AR o L6 A% R RIS 4
CEERTIE S RE 0 ARSI RPN GBS T EE
AFGE DGR 23l 5 5 A 5 CHRT AR A

» RO PR L ARITRI B B R OF ANE- > § EEHE £ X 35,000km 0 #
B BB Rk R - R mfEE GSO # 3k Hug k> @ UAS &

I

%(¢ 7 HAPS)P . % &L ink o

BEHEs AR MU 69 3¢ RAR Y- ~ SE(7 8 3k - Bl B ARE ~ 5L
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PERY S ARTE S JEARE RARRAF 2 o MK G F AR EREEGR G 1
2km =+ o oa A FE AL SEE S-S @ Fh A ELE E B0 Beam 2b
¥4 o e MPEFELE Y 700km =% 0o A S UEHKE ST By » £

3 421 ~ #FE B R B E B

@ NTN 4

Platforms Altitude range Orbit Typlca_l bee_:m Roun_d Ul
footprint size | propagation delay
LEO satellites 300 — 1,500 km 100 — 1000 km 4-30 ms
Orbit period: 90-120 min
Circular around the Earth
MEO satellites 7,000 — 25,000 km 100 — 1000 km 200+ ms
GSO satellites 35,786 km National station keeping 200 — 3500 km 400-500+ ms
position fixed in terms of
UAS platf 8_50 K elevation/azimuth with
platrorms - m respect to a given Earth point }
(including HAPS) | (20 km for HAPS) | P s o 5-200 km <10ms
HEO satellites 400 — 50,000 km Elliptical around the Earth 200 — 3500 km 400-500+ ms
PR kR AL AT 2023 & 7 0

“n 3GPP &2 ¢ s NTN & 578 % 40 o BRI 1 i _Release 15 B

47 > Release 15 #_5G NR(New Radio)sh ik % — 5% » A bR A WAy o

b e e o NTN 6304 3% PRI % 45 8 36 1 & 44 6 R g -

Release 16 B 4534 % NR B * A & #5481 2 ¢ pF > NTN 474 ch ek 48 o

tp#>+ Release 15 %2 Release 16 & 5 itwhm#3 & /4 A% 3§ * > NTN»

Release 17 % Release 18 B B 4038 » T334 8 (L cnpk B o
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Bk > #-L B8 Aotk g o FE % e § % 2 Service Link
% Feeder Link ; Service Link % f# % #F+ # > Feeder Link P % f# % $F4 34 5
Wik BB G ARSI T FHEE G PR 13 E Feeder
Link - & f#kh ¢ %% 2 @R * Inter-Satellite Link - fir % + ¢ & 4 %

)

/i—g" j\,gﬁﬁ il qLﬁJﬂi\.(Payload) s 3 Itﬁuli\x EA it Z;\F'— .

ETTNY

® Transparent Payload : £f & L ;&ﬁ%i‘iﬁ P e Payload » 7 2 #» & UE
oA Rk cnfT o BERA A h A 4 2 TR A ey P B

BT A d fFAh

\-Fm

P

® Regenerative Payload : * % & f#k 3 22355 A2 F R A feii

4 o
Satellite
(or UAS platform)
® Three additional links P e
- Te—
/ -
Service link: link between UE and satellite e -
. ) ] g / .1_&4—. network
Feeder link: link between satellite and catoviny M
gateway b @
User : 2
Inter-satellite link (ISL): link between g NG NTN scenario with transparent payload
satellites
Field of view of the saellite (o UAS plagform)
® Two deployment modes S sy
(or UAS platform) r UAS platfarm}y
L R
Transparent payload: RF filtering, R il
frequency conversion and amplification ' /4:}&,
: s

Regenerative payload: RF filtering, 4
frequency conversion, amplification, MCS, N @
switch and routing Enaprts =i NTN scenario with regenerative payload

FAL KR ¢ AFTf FER 2023 & 77

B 4-28 ~ 3GPP ¥ 2y G i 20 2 i 2U4dE

AL Yy v
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FHR S kg o Fh A el Btk 6 g pesb§ B0
AR MR ek 2 PIARFRHOR AR ARFAERDIE R AR P W Fh B hdd
FAXAFHFE > MAini Ku-K~Ka % VBand * WBand F1H 4 3

A 2 B> VBand © J B ¥ oo

Frequency Bands

FAL KR D AR EEIL 0 2023 £ 7

B 4-29 ~ h A AL R 2 HBWE A

¢ NTN B * §5
Fh PRI ITU ¥ 2% 7 = X 8f 3 & GPRFE
® - <if:ile¢ 7 AL FIH(FSS)E R ik ¥3+(BSS) v PRI

oo RE A EHE 0 FE T HE 0 A By hdatarate
g

AR BT AESIM) HE G BB T

T LR (HEA(MSS) 0 E K@ H= g S0 2 ESIM
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Bt 7 e i Hoag A L R PRIRAE o

Fixed Satellite Service (FSS) Earth Station in Motion Mobile Satellite Service
Broadcast Satellite Service (BSS) |l (ESIM) (MSS)

* Fixed ground stations with fixed « ESIM communicate with * Mobile ground stations
spectrum GSO satellites — Data access (email, VolP,
— ITU has allocates video conference, etc.)
i =lieiats % spectra of 17.7-19.7 * Lowerdatarate
access) —

GHz and 27.5-29.5 GHz

- . (Ka band) for ESIM s s
BSS (Video/audio E] — WRC 23 will discuss to S
broadcasting) . : allocate more
bandwidth in Ka band - ((jgj)) 4 i B

o

* Higher datarate

i x

FAL KR D ITUX® » A g BF32 5 2023 & 7 7

B 4-30 ~ FhE BHF BB LN

o

AR RIFEHBIN RaEE R B A &I ITU
2 2R FCC panig * R 240z % KaBand 3 KuBand » #8 %43 < © &

FEIES LT A R €

208 TTU, Non-geostationary satellite systems, https://www.itu.int/en/mediacentre/backgrounders/Pages/Earth-
stations-in-motion-satellite-issues.aspx
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30422 R RIVE Y F I MBS PRI

Company # Sat. Band Type Product/Info.
MSS
EEPler - 360 Paguiny :0 gll\/lfggml Earths —— LEO Customer/GW terminal,
ommunications a-band for , Inter-Satellite Lin Gamiirsl Sy
Ka- & V-band for Feeder Link UT, GW, SON/NOC
Mangata Networks 791 Ka-band for Service Link MEO TT&C control solution
New Spectrum ) Virtual GEO framework
Satellite 15 Ka-band for Feeder Link GEO S —
Telesat 1,671  Ka-band LEO FSS
Ka-band for MEO and GSO, LEO, MEO,  FSSin Ku, MSS in Ka
SES/03b 70 for LEO Feeder Link GSO Satellite, GW, services

& Ka-band for LEO
SpaceX/Starlink 30,000 V-band for VLEO (GEN1) LEO, VLEO
, Ka-, E-Band for GEN2 system

Space/ground segment, UT,
services

Viasat 288 Ka-band and V-band LEO, MEO  FSS

WTO covered services

WorldVu/OneWeb 48,000 & Ka-band LEO MSS collectively with FSS

FH KR D ITU » #4275 KT8 5 2023 & 7 0

€& 3GPPNTN % % &
4ot & #rif > 3GPP B Release 152914 B 45343 NTN 4p B &2 ; Release
15 3 & 4] % 4 3GPP & £ #% NTN pF#7 % 7 4% 4 > & Release 15 . & &

e p 422100 Release 16 B B 4532 ¥ 6 4 » PR B

=1
X
fy
a\
fepe
| =
T
ﬁn
s

P

b G oATH 2 A G T R R T B Y eaki d e A B TR
R FfRA
® Mobility Management Procedures @ ™ /i %3 & ! i& {7 Mobility

Management F¥ > zA =% € # & > Tracking Area » 7 ¢ # & > H_1U

209 3GPP TR 23.737 — Study on architecture aspects for using satellite access in 5G
210 3GPP TR 38.811 : Study on New Radio (NR) to support non-terrestrial networks
21 3GPPTR 38.821 :  Solutions for NR to support non-terrestrial networks (NTN)
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784 UE B R g mt @RI vi- BRARTT 2 @
4o 5 KA RO T MfEh o MiiEL € # % > B Tracking Area
¢ #5 % > Mobility Management #£ £ » ‘f &2 (T % o

® S Band ¥ Ka Band _} 7 iZ4a8 e % 33T 5 3% 48 (Extensive Link
Level and System Level Evaluations Were Conducted in S Band and Ka

Band) -

3|7 Release 17712 » 3GPP & gk A f2/4 117 % B A48 » ¥ ¥R ] RANI
% RAN2 & p A3 endk ek 42
® Transparent Payload : i P* pv§*
® FEarth-Fixed Tracking Area : T if gk 7 B %745 #+ > {2 Tracking Area
P FENE G A BB kg A B3 Tracking Area s FIPF -
¢ NP L upe & Tracking Areas 7 fo *t @ AL F)ie 6 JAob 7 # 6 @
#7 Tracking Area R Z_% { HeniTj2 o
® 7~ 1 (Frequency Division Duplexing, FDD)

4

® GNSS Signals are Available for all UEs : Release 18 123 #75 UE 3

% F % GNSS s o

212 RP-193234 : Solutions for NR to support non-terrestrial networks (NTN)
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RANI & &A™ 5B R 4E ¢

® Timing Relationship Enhancement : Propagation Delay % % 2t ¥& 3§ & >
tc/ & UE & p¥ ¥ e Timing Advance 5 %0 § ;2 > € %] 5 @k
Bifu AR @ F 244 X Timing Advance 7R 48 o

® Uplink Time and Frequency Synchronization p& i % #7 5 e # @ 38 *
BT

® XL pEEEG F (Hybrid Automatic Repeat request, HARQ)

Enhancement

RAN2 & JE &A1 5B R 4E ¢

® % :iEf4F i¥ (Random Access Channel, RACH) : & %is i A3k %
UE (E3g#iT » %) 1-2km > @ 4 jE3 UE 224 i > 7= RACH 3 4
B LEEERY o

® & T i %4 4](Radio Link Control, RLC) : i & &% =4 & 212 I £
foshw @ el doW | R L BiE A poi £ 1% ek T B 4h e B

30 w#7y Timing 38 % & £ 3% -

3] 7 Release 18213 » o #5414t it [ ehdesp i (7343 ¢

® (Coverage Enhancement for NR NTN

213 TS22.261 : Service requirements for the 5G system; Stage 1 (Release 18)
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Network Verified UE Location for NR NTN : i# %t UE 2 s gL - F &
- B F P REREFTA > A FE T Beam 2L < 0 ¥ I T R
BE R Fla BR 7 UE 4o E * 3§ % oo R RP] 1945 UE
ID 2 JR7FUE e @R 27 % & > w4 Fpt 5 UE 3538 GPS 2
e R HER o

Disabling of HARQ Feedback for coTNTN : % Z ToT %k #% ~ & & @?]
SR S A N

Improved GNSS Operations for [oTNTN : % 4 & 7 F #8530 %

B GPS UL - KB FBERPER -

% 4-23 ~ 3GPP Study Item on NTN

3GPP Study Item on NTN

3GPP Release 15

® 3GPP normative work on NR NTN started in 2017
® Goal : Define possible architectures of NR NTN

® Release 15 study focused on the following assumptions
Two frequency ranges : S Band (2~4 GHz) and Ka Band

(27~40 GHz)

GSO satellites, LEO satellites and HAPS

Earth-fixed beams and Earth moving beams

Typical footprint sizes and minimum elevation angles

Two types of NTN terminals : handheld terminals and VSAT

Antenna models for the satellite and HAPS antennas
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3GPP Release 16

® Goal - Study on feasible solutions for adopting NR and NB-

IoT to support NTN
©® Study on solutions for adapting NR to support NTN
® Identify a minimum set of necessary features enabling NR
support for NTN
Mobility management procedures (especially for LEO
satellites)
Extensive link level and system level evaluations were
conducted in S Band and Ka Band
® The study concluded that the Release 15 and Release 16 NR
functionalities form a good basis for supporting NTN, despite
issues due to
Long propagation delays
Large Doppler shifts
Moving cells

3GPP Release 17

® Specify necessary enhancements for LEO and GEO while also
targeting implicit support for HAPS and air-to-ground
networks
® Working assumptions in Release 17
Transparent payload
Earth-fixed tracking area
FDD
GNSS signals are available for all UEs
® RANTI Issues
Timing Relationship Enhancement
Uplink Time and Frequency Synchronization
HARQ Enhancement
® RAN?2 Issues
Random Access Channel (RACH)
RLC
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3GPP Release 18

® Solutions for necessary enhancements to support LEO and
GEO
® RANI Issues
Coverage enhancement for NR NTN
Network verified UE location for NR NTN
Disabling of HARQ feedback for [oT NTN
Improved GNSS operations for IoT NTN
® RAN2 Issues
IoT NTN enhancements

Performance enhancement : HARQ enhancements, GNSS
operation enhancements
Mobility enhancement: enhancements for neighboring cell

measurements
NR NTN enhancements

Network verified UE locations
NTN-TN and NTN-NTN mobility and service continuity
enhancements

FH AR D 3GPP > AAT IR 5 2023 # 71
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2. A%E= :3GPP & fi 2 Hopeg BRI

3GPP *+ 2021 # 4 * 2 38 P {2 {¥ 2 (Project Coordination Group, PCG) ¢
Ao rmEE RISEL 5G wiEaE - Bk 2 L T5G-
Advanced ;> 3GPPRelease 18 e 7 ~ iR L & ArF B £ > LI & » HEH ok
SPEE o AR BB 2 pFA7 o 3GPP Ak 3t 2 & 12 7 2 A PEE 3 Rkt

B SE 2024 £ 300 15N % KRSk o

[o)] Q2 Q3 Q4 o1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
: 1
R18 RANI e R19 RAN1
i R18 RANL Fane. Freeze
R18 RAN2/3/4 . R19 RANZ/3/4 |-
H T
RIS RANZ/3/4 Func. B eeze | R19 RAN1 m
: | e Furic. Freeze ASN.1
* review Freeze
F10 Phg Lo —
(RANL /23] R10 Pk
We are s o !
here )

F 6 % iR 0 3GPP > 2023 & 10

B8] 4-46 ~ 3GPP Release Timelines
B 3GPP Technical Specification Groups(TSGs) SA?%¢7 TSG RAN?2+¢
Release 18 2. 2 A 3 =B (drT &) ¥ UA <~ FH LA FFTIHED » A W5

FEHPaFEFIRESE RS R IR 2T IED o B ;g

TP F IR o RItes s BB LF Y 2R AT KR T iR
PHXKEF EALYF T CEFFE S RLMLES PlFrd= B

218 3GPP Release 18, https://www.3gpp.org/specifications-technologies/releases/release-18
219 TSG SA — Service and System Aspects, https://www.3gpp.org/3gpp-groups/service-system-aspects-sa
220 TSG RAN — Radio Access Network, https://www.3gpp.org/3gpp-groups/radio-access-networks-ran
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* «NR p4agz ¢ %34 52 22 AUML & 3R34x T o 48 #>° Release 17 » Release 18

A E AR R E Rt L ES RS AT 0 FEHE
Bx A E L LA R R (40 M F B % B (Content
Personalization Network, CPN) ™ B i it & = =8 20 ¥ i@ S 0 ik i Rae
F ¢ VRA5% - 1§+ & P & H (Electronic Program Guide, ePG) % 14 5|
PRAE 5 B (QOS)H AT > 11 FE e R o § LR B 2 RIS E ) 7 1 B
AR (Aot B AP B E RS R E PN R A IR
B2 de P (o B3R PRIZZ @ BT~ B X S B ek i /1 4% 5G W3 BH T 1 iR
BAFHEFXE): 12774 ﬁ&%/\ W R (doiiniE N o VR

AT IR S BEIRE 2 U B)2 SATRIES 52

221 3GPP Release 18 gLip] BSG M4EH e B > % » TR € A LT 97
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# 4-26 ~ 3GPP Release 18 2 # 7 78 F

NR MIMO Evolution for DL and UL

Study on Al/ML for NR Air Interface (new
item since Release 18)

Study on Evolution of NR Duplex
Operation

NR Sidelink Evolution

Stud on Expanded and Improved NR
Positioning

Study on Further NR RedCap UE Complex
Reduction

Dual TX/RX MU-SIM

Mobile IAB

Enhanced NR Sidelink Relay

TS

Enhancement of NR Dynamic Spectrum
Sharing

Multi-Carrier Enhancement for NR
Study on XR Enhancements for NR

NTN Enhancements

Further NR Mobility Enhancements

Study on Low-Power Wake-Up Signal and
Receiver for NR

In-Device Co-existence Enhancements for
NR and MR-DC

Further Enhancement of Data Collection
for SON/MDT in NR and EN-DC

Enhancements on QoE Managements for
Diverse Services

3GPP » A7 § AT

NR Support for Dedicated Spectrum Less
Than 5 MHz for FR1

Study on Network-Controlled Repeaters
(new item since Release 18)

NR Support for UAV

Study on Network Energy Saving for NR
Further NR Coverage Enhancements

Mobile Terminated Small Data
Transmission (MT-SDT) for NR

Evolution for NR MBS

AlIML for NG-RAN (new item since Release
17)

Ambient loT (new item since Release 18)

» 2023 # 09 *

Release 19 B ¥ MAL 5 6G B 4| 2 et - 4G se g R R e 4 2

2.
|

5GRAFAIZEATH

'
N —

A A B 6G pF R T Reh £ R E T 2

* RSk { B

L
B > m

R P -

6G ehE BL > P E_r X

wm

g R

X
i

> hA o LR

Fr NN VAP

% 4-27 ~ 3GPP Release 19 2_ 4/ 3 38 P

Al/ML Air Interface (w/ mobility)
Ambient loT

NTN Evolution

SON/MDT

MIMO Evolution
Network Energy Saving Enhancement
XR Evolution

e.g. for ISAC) for Future Evaluation

Additional RAN1 led candidate topics

Low-Power Wakeup Radio &
Wakeup Radio (LP-WUR/WUR)

Positioning Enhancement

Multicarrier Enhancements

Additional RANZ2 led candidate topics
Network Controlled Repeater (NCR)

Broadcast/Multicast

Multi-User Subscriber Identification
Module

Sidelink Relay Enhancement

Sidelink Enhancement

565

Duplex Evolution
Mobility Enhancements
Al/ML for NG-RAN

Channel Model (possibly additional aspects

Coverage Enhancement

Uncrewed Areal Vehicle (UAV) &
Urban Air Mobility (UAM)

UE Aggregation, Collaboration, and Backup



Additional RAN3 led candidate topics

Topological Enhancement (IAB, QoE
WAB, Femto, etc.)

Lean Protocol Stack/High Speed RAN Architecture Enhancement/ AS Network/Outer Coding
Packetization/Layer2 UP Security Enhancement

Enhancements

RedCap Enhancement/High Timing as a Service/High Accuracy Timing SDT Enhancements

Reliability and Low Complexity loT | Service
LTE Enhancements Dynamic UE Capability Update Others

T kiR P 3GPP o AT Y EEIE 5 2023 & 09 !
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Bl 4-51 ~ F & M P~ (Fixed Wireless Access) it
GSMA tH 4 # 5172023 & 23 iad oddr 4 | @ 4pd > FWA 3
S5CLERYFHERXLIIMI -3 2023 &1 > 23R3750 BRTRE F

A 90 RFLEMIRTA R e (8 F Bl Fd R E E)f d SGFWA IR

222 5@ Fixed Wireless Access - A powerful alternative to fiber to the home. 5g-fixed-wireless-access-a-
powerful-alternative-to-fiber-to-the-home.pdf (samsung.com),2022/12/21
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https://images.samsung.com/is/content/samsung/assets/global/business/networks/insights/brochures/1221-5g-fixed-wireless-access-a-powerful-alternative-to-fiber-to-the-home/5g-fixed-wireless-access-a-powerful-alternative-to-fiber-to-the-home.pdf
https://images.samsung.com/is/content/samsung/assets/global/business/networks/insights/brochures/1221-5g-fixed-wireless-access-a-powerful-alternative-to-fiber-to-the-home/5g-fixed-wireless-access-a-powerful-alternative-to-fiber-to-the-home.pdf
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223 Omdia (2023), Norway : Country Regulation Overview - 2023,
https://omdia.tech.informa.com/OM030406/Norway-Country-Regulation-Overview--2023
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¥ Band20 45 £< 0 22 B 5 3GPP % &% 1% 2 Band5 ~ 26 ~ 27 ~ 28
F AP {4 0 F T & 2 PR Band27 i& {7 PPDR B tceiis 0 H REE L A 2
7
£

BIME Hedn 0 2k BE S 2 800MHz #F B dimb st > 3 119 & 4G 47 3
D Hp 2 pF o BlA - T & @ * Band27 #fF > 7 #-PPDR % {(F#:3 2

LR N O RN S S L L SR

FHL KR AFTE ORI 5 2023 & 10
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$IF FTHETPEHR 3
APEFHRET G T ARG MR B P S aEr B
fEE > TREDTEFTRRLERPEFIFT AR R R AR H S
FHARSEF FREEY G R B LS LRN Y AL FF
Rz AFE o TR RE PR FRRP FRTYERD RTF
2 FRBEER BB FRHRLIARNT LT RTY RREZRF AR

B AAIATRT - BASRELEE BT AARR

$- & REE

2% G FRAIFAT
— ~ ITU 2 B5G/6G % e 4227 i * 4
AFEMTE R F L ITU-RWPSD 1 i | 22245302020 # 2 7 B3d
1PN RS 340§k FLE S aE £45 2030 2 6G 2 4p A
it PRl R AT T A %k AR $ 47 £ (Future Technology Trends) ;> 3

FER B e F e oAk 2030 E 2 20l AR R SRS TR - A K

-‘,h:x

IMT 3R 3> nopds F1% ~ 35 AT 42T 6 6 4607~ 358 8 LR B
AT R AT TR A K LR R B R A

BofrZhE G AE S SR B E I B A B LT St 25 K

224 Working Party 5D (WP 5D) - IMT Systems, https://www.itu.int/en/ITU-R/study-
groups/rsgS/rwp5d/Pages/default.aspx
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¥ - 2 & > ITU-RWP5D Fr 22 2021 & F X235 0 T X kB pvrp § &
% (Future Technology Vision Proposal) ;> 3+ 2023 # ¢ g = a 2} 7%
3R g 2030 £ A K IMT k Se 58 > 4o * - F ~ L& ki 4~
P EFE P A F ITUR /3R 6G #a p ¥ ~ 413 F iR A e ~ 284
TREARE T P L PER (50 3GPP B R T T R R R AU PR R ch 3T
e

- TARBERER YR w2 g &R ITU » R R
2023 # et B EMTHE G % € (WRC-23)2 B33~ FRATHOER

TR A& KRAETF A # 74 (Mobile)~ ik (Satellite) ~ 18 ﬁiﬂ (Transport) ~

#L % (Science)* — #t(General);R4L > @ FFAR LN F ¢ Z ARTHEH F
Wk fozble bk fug chI g AR A R 7 IMT £ 3 5 (HAPS as
IMT Base Station, HIBS) ¥ R*%2i5 5 » ¥ § & § L REF S 73§ R 2
Ao

ITU-R 2. 6G Fg# 3F 425 & 5 2030 & 2 {8 2 IMT 4% ~ IMT s i&

24 ¢ ~2030 & 11 {e e IMT i€ * 3-8 ~2030 # 12 {8 IMT #1728 & & ehwe 4

225 ITU Preparations for CPM23-2, RA-23 and WRC-23, https://www.itu.int/en/ITU-
R/seminars/wrs/2020/Plenary%20Sessions%20%?20Presentations/01.%200pening%20and%20General %20-
%2030%20Nov%202020/P5.%20WRS-20 WRC-23%20preparation.pdf

226 The vision for IMT toward 2030 and beyond, https://one6g.org/5th-contribution-to-the-itu-r-vision-for-
2030-and-beyond/
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& 2030 # 1218 S IMT 4B 5 & 386> > ITU-R #0 % 4 % ¥ 6G o * PR 7%
FRS 2GR RBET A S 1§ do At ik 1R e

PAHIMZE XR BN B A v e R R E e~ i

=

4y

MEFE LS o EEMANE 2030 £ 12 (8 A IMT & * B-F % & > ITU-
RWPSD &t 33k A& & IMT = < @ * 3§ > # 3 3% 4] (7 & % 4f (Enhanced
Mobile Broadband, eMBB) ~ 4z 3 ¥ 3 % 4 2t & (Ultra-Reliable and Low
Latency Communications, URLLC) £2 4z = i# 2 % % 4| id 21 (Massive Machine
Type Communications, mMTC) » A & #-3% & » T4 » & 1 & B Fo 25

= 53

H\v

2RISR 6G R FERFoAHARL 6 BIFESE LW LT
/3% E eMBB % ~ &4 §= 0 i€ 2 (Super Ultra Critical Communications) ~ *
RACE AT A BAE N - 2 /2 B E - Compute-Al FRI%/F &8
e AL PRIS 0 1 E RpB g o

@ 2030 & 12 {8 IMT #7208 & & e 4 £ &30 » pan £ 4 &

‘E

T B
B AR RIAE 0T RE ¢ FEHORER BB RE A
P MRS E 0 B R ARG HPE TS H g

FE2ET 2023 E x  E & LA
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« 3GPP 2 B5G/6G - igfee i * 2.3

Iy

3GPP R {m4rl drk v 27 5G B F7i 255 A 22'Release 177282 & # 4
PR 2022 E 30 R AL IHREAL > T A2022 860 1 N2 A
& 7S % % (ASN.1, OpenAPI) » = % 74 & o o ¥ > 3GPP 7= 3t 2021 # 4 7
2_3§ P 5 i 22 (Project Coordination Group, PCG) § 3 + » & ;% fx > RI18%°3%
5G iy - Bomh o T e 4% T5G-Advanced | - 3GPP Release 18
G F o BRSPS R oA KA o AR AR
3GPP ikt £ & 120 2 AR 3 AL L T 2024 230 1Az

Release Timelines

Q4| Q| @ | @ | Q4 | | Q| Q2 | @ | Q4 |
158G 5G 156 56 156 G 156 56 G TG 56 15G
#94 #97-e #98 #99 #100 #101 #102 #103 #108 #107 #108 #109
Jun Sep Dec Mar Jun Sep Dec Mar Dec Mar Jun Sep

FH & R 3GPP > 2023 & 6 7

B] 5-2 ~ 3GPP Release Timelines

227 3GPP Release 17, https://www.3gpp.org/specifications-technologies/releases/release-17
228 3GPP, TS 23.501. ~ 3GPP, TS 23.122. ~ 3GPP, TS 38.300. ~ 3GPP, TS 23.122. ~ 3GPP, TS 23.003.

229 3GPP Release 18, https://www.3gpp.org/specifications-technologies/releases/release-18
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B 3GPP Technical Specification Groups(TSGs) SAZ%¢7 TSG RAN#! ¢
Release 18 2 £ 3" FF 3 = » ¥ D A GH LA LIHE » A W2 RFFT R
PoenfF e s Bk o LR TR ZZATFIER o B 5 N WF AT IE P
FEFEfRENes  BELFET 2R 2 ERT Vi L ikp el X G
FoEAR Y RBEFF I ARIMIES VRN B LB
HEG e 65 1eMBB A#FE RN~ LA -1 X ERERR - F
FARREBREE T EH% ~Sub-100GHZ AE#H &5 % »xid * o W 5 ¥
SRz 2T 2R 5 ATEY SE L 1T XR 5 EMAET - NR
Rl4AEE ¢ M 2 A/ML & Sdg v o

FEBRE » 5GFiEhy — B & Release 18 > H 4p#ix 3t Release 17
Release 18 § 5 * R ELE AL nP iRzt > 2 d 3 WA EFp R
(ot H B T A BB a1 ERMES)L AT
LRAHE TR VG B LM REERY (40 N F B 3§ (Content
Personalization Network, CPN)™ & i it A 3= =3 55 ¥ 38 S iR i Raed
7 VR ~ 1 ePG % ﬁi% Fl2% QoS i 0 T RIE 4o F AR

ZPRIZREEZE ) 2 TN B AR (ol B A IRER G Bl S 3 Ho

NFE B A IR G A RFIRA2 P %7 BAFEREXLGE A5

230 TSG SA — Service and System Aspects, https://www.3gpp.org/3gpp-groups/service-system-aspects-sa
231 TSG RAN — Radio Access Network, https://www.3gpp.org/3gpp-groups/radio-access-networks-ran
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SGmlﬁgﬁﬁﬁ:’ll I[ﬂ;&;}'n%,}k_?‘\% L);lg‘gip;{j, .ﬁ&%%‘&;*}'@

)‘]\v

(ol miEN S HAE VRUEZUEM MEB Y 2N EREE 2 ITER %)2
BRI g 22

3GPP B¢ > B5G/6G i * #3135 4 > 3GPP > SA1 1 17 &28¢ » 7 5K
% BSG/6G chfle® 8 0 ARBE T NH S AR RE BRI kA

5 v

oo d 1 TR BE AR FRATE DT & Release 18 ¢ 0 5G

B e §pde s WERGEREY 1 /IR RE -

232 3GPP Release 18 ikl BSG M AL B> » » TR € A £ AT o7
233 3GPP SA WG1 — Services, https://www.3gpp.org/3gpp-groups/service-system-aspects-sa/sa-wg
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% 5-1 ~ 3GPP Release 18 & * 2.3

s * %3l & * TP
5GSATB (Satellite Backhual) : &% = @ (iFk =2 & *)
SVCS (Satellite Access for Video Surveillance) : #2 i 5 i8]
A R(FEEE RY)
EXPOSE(Service Exposure for Verticals) @ 4 i JR 7% ¥ <
(3 BL2ER*)
4% & * 7 3 | LPHAP (Low Power High Accuracy Positioning) : 4 7% 4=

FHETEEE I RELRT)

SEI (Smart Energy and Infrastructure) : #F £ it h 2 A # K

(R ELE BT

5TRS (Timing Resiliency Service) : 384 35 pFpR7%( 5 B 2

")

B M

PIN/Pirates (Personal IoT Networks) : i# A 3~ B i j2,

Resident/Pirates (Residential 5G Networks) @ 7J& 5G 4§

Ranging @ * = 3K & PIREJRI 2 P4 T 1+

AMMT (AI/ML Model Transfer) : A 1 A7 E/{S BE ¥

R )

EASNS(Enhancements to Network Slicing) = i *7 5 3
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e 45l st 7P

=2

Eid

eMMTEL : IMS /i &

TACMM (UE Tactile & Multi-Modal Communication) = #*

SR E PR (SR B E AT

VMR (Vehicle Mounted Relays) : & §% ¢ 4

PALS @ 3B~ & 25 4 B PRGA

SFChain (Service Function Chaining) @ #* it PRF3-4#

FH &R 0 ATISB s AF7 5 EIZ 5 2023 & 6 7

234 3GPP - RELEASE 17 AND 18, 2022/04/20, https://www.atis.org/wp-content/uploads/2022/04/3GPP-
Webinar-Slides-Combined 4-20-22-002.pdf
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=~ FAEBGOGHEILGETEFRE S »

5G & 3+ 2019 £~ 0 T 2023 £ (5% F RIS 12 2 RI9 4] 2
TEFFEF A 6GIRET Vi 2 R20 B H (S 2 AR T 0 £ 2026

PR T

d 306G ATy AT pEEE & I 0 Tt o U 32T 0 @ NGO
FEEEIAEADEFER > P A ARG § Th 0 A & ITU B AR
B 6G chh kpiras L A M N 7T 0 22 5 XA B

BB 7 B 5G/BG HEEFE s AFRHR T Ea w0 52 6GE

2 BERTEP EEAT T AR RRE REERE 6G R

LiFR R ¥ 52 LR 6G - E B o L RS EHAL A E56G
FRYH TS A d FUF ALY ARG 6G ADF T AN S 2 b
BH/EE S BEARET R ARG AL A EEA A RE &

o4 E2EE B 2030 EHREE 6GE BEiA Y o FUHBFLE  HREX

P A HE R PR E R ARG HHE I B0 LY A REHRE
= A
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® i RT A EfEA %8P (the Alliance for Telecommunications
Industry Solutions, ATIS)

ATIS & * ¢ Next G Alliance®®> 2021 # 5 2 3 # Hjr1 (v34 2 B
EAEE S < 108/ 2 ¢ 7 1 B R_6G E RBl(National 6G Roadmap) ~ % ¢
G(Green G) ~ $jisft $£(Technology) ~ /& * (Applications) ~ 47 3# (Spectrum) ~
Ak € /5 5% $ (Societal/Economic Drivers) ; I &-4f % ' B 7 .6G # & #& 1)~

.

<Pz T % > 3 (Trust, Security, and Resilience) ;~" & 5 =

—mbe

* 3 F e3> % (Cost Efficiency) |~ ' % i #& =+ B (Enhanced Digital
World) |~ " Al i 4 & % % i (Al-Native Future Network) |~ " 2 4558 2552 i
2 s %u(Distributed Cloud and Communications Systems) | ~ ' »c 5 i iR {5
(Energy Efficiency and the Environment) ; » %+ 2022 & 2 ¥ 4 & 7 » 6G %
B v g % (Next G Alliance Report : Roadmap to 6G) > 7 &2 T B #F =~
"t g THEBEEE =B FEA K 6G A ark ¢ BB 2

@A 6G i MIRB TE AT RAT S o

€ %P 6G 43§ (Flagship Initiative) " Hexa-X |
% § 6G %43 4 (Flagship Initiative) " Hexa-X | 2°d w4 4 ¢

(European Commission, EC) #7442 » H B en &>t £33 6G #5 s * & b

235 ATIS Next G Alliance, https://www.atis.org/tags/6g/

236 Hexa-X, https://hexa-x.eu/
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B~ BE 6G A#HP N I LA EMEE 6G Py £ 0 LA

2030 # 3£ =7 ¥t oM Hexa-X | 3+ % © JE ¥ EC " Horizon 2020 | F 84 » &3
B AR R e AR AR BFHETEEEE T
TR B E G PR A AR RRRE ¢ F I A EAR
(Connecting Intelligence) ~ 4§ ¢ eh4e gt (Network of Networks) ~ ¥ 4 4 {4
(Sustainability) ~ 2 2k PR 7% % % (Global Service Coverage) ~ 1% < 44 % (Extreme

Experience) ~ § # ¥ 13 & (Trustworthiness) e

® T & & iFH KB P (Next Generation Mobile Networks Alliance,
NGMN)
NGMN?3+ 2020 # 10 * fed> 6G A~ 3 B P » L B d gE ~ T 16 Ro
TRYEF A0 > 2302021 & 41 FF T6G#FLFEF v 4 3 (6GDrivers
and Vision) ;~2022 & 2 * ## T6G B* 252 4479 & % (6G Use Cases
and Analysis) | Z8E Rz P K kL& 5 E w31 IF“T;% e ek R T
PR -7 T
® % 73| A §id 5 (Enhanced Human Communication) @ ¢ 457 £ 5 4

KER e R b BlhemE NS S BEER h R ILE S RO T #

7

237 Next Generation Mobile Networks Alliance, https://www.ngmn.org/
238 NGMN 6G DRIVERS AND VISION, https://www.ngmn.org/work-programme/ngmn-6g-drivers-and-

vision.html
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(Telepresence & Multimodal Interaction) % o

® 353 7|48 B 2 (Enhanced Machine Communication) : = Ji 5 (£ 4% %
Aqrp AW ERY S EARE R R FRBEBEA LT B E
LTI R g o

® pRit JRix+(Enabling Services) : & &% & *itde# at i * K b blde
BHER T H BEE - RE S A M R

® k%7 i* (Network Evolution) @ £ 4% Fje/g B 4p b ch 2 Af 8 > @

15 A 1A E T pRG(Al as a Service) ~ it SR S fodk & P B

. % # (Ubiquitous Coverage) °

€ o0ne6G

one6G?1 B d rHTEF LT ERAF oA HEEP L FE Rl
AR A L e R RPPTOT - R A fRA Koo drd R 4F 23k 6G 7 g
fetfedpiv 2 0 > SR AE T foF S B2 0 FRR ARG frA R A
bR g o tanit g bR WU - FEFR/RE - BIEK

TRAFE AT B o

239 0ne6G — Taking communications to the next level, https://one6g.org/
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FEARTH 2R CBER-ERZ FRET BRROEA PPDR ¥
%.ER‘/E'—;’E’},@% ﬁ’%ﬁ‘l T/F/»v\%‘r » 7 ﬂ'ut‘;':é\v vt ﬁ'& =3 F'g 'fi\-"w °

A PR R RS AR R E 2R YT
EARFLAORFE LA LT @G Ko & PPDRIEHA e o 2B~
7 F #% o ;£ B RRF ~ §& K] Safe-Net 2 % K FirstNet #21¢ * & * 452§ F 1
WM ELE E > # B ESNAIr 4 %5 $e i A fe e * 453 > 3 Virve

20 R ErE— AL fed ¥ AE R b o Gi ¥ B Safe-Net 1 B 47 & & (v ¢ >

=

ﬂ%wﬁﬁwﬁﬁﬁ@r@%ﬁéi#%$%€ﬁﬁﬁ’5&%%&&}

FI* FH#F G 2MHFE s KA Ak PPDR o S8 el A g & & &R
FORrE ¥ B T2 PRI R B R (SLA) R0 2 £ % 2RI gL w2

FoRMRT i

(=) ERFERFE

4855 B $4F PPDR i e i 6 > % 6 Bl R ¥ B ESN 2 42
PECFRA R BERFI NE T REREARIAMEE o L5
B 7393 5 4G~ 5G Ad @ i B 4 PPDR a8 7 % M~ 5 1
Aot Mk g 3 4> TRELRADETIRELS 5 FPPFE FRA
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HE T IR F PER o % 45 K] Safe-Net #F » H 4R 734 PPDR i § &7 *#

=5

FhpiR s T RE- £ PR MPREFLAES A PR LT RIS
RALAFEC B 25 REEUFHBELF L Food g 7
R B R U T HAOR SRR F ML S 2 2 MR
PPDR > 7 i AR FRPERFRY FU AP HB A N PRECD
ﬁﬂﬁ‘_-ﬁjﬂé%@ o
2015 &£ FaMTEAA ¢ (WRC-15) & 23k B £ Be * 694-
894 MHz #7 5 # Bt 5 %4 PPDR A ¢ % » 11 i & %W ~ B % &b
F & ORI BRI - RN (TR e SRS R B dety 700 MHZ
#7 B2 (703-748 MHz, 758-803 MHz) % 900 MHz #z £ (885-915 MHz, 930-
960MHz) © R &= FAgiE * (HRP'LI 119 # ) 4 803-885 MHz
X 80 MHz #F B2 M F o » R3p B AT TEARTMI BRI E (X))o
" EARARTH I AFA 2R FE o PR FA AT
® 4 0% FECKTILE)ZAEAF A kA * 839-847TMHz»

 8MHz #F % > i @ ¢ o7 LT A AR & Sl TS HT IR A B 1Y

v Es

s il
® O E% >UIcEtR% (7 PPDR) & Jf i Rk AP SRR

g% b~ 7T 74 10MHz #f % 2 = #H4g s ( 806-816MHz, 847-

85TMHz) > iig £ % %% 43 % o
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@ 4 NNLIEREFHRERIVRY T F L SMHzZ A B2 SRR

T2 fmpe b idprghitd > ERANDIENF L 0L
P B3 e F IF B PRTE o
Aoi it 4 800 MHz # Fo 2 #F 23] ¢ » PPDR £2 3 4 O & Hm e 9 %
fRoi * BALE R (%% 3GPPBand20) H B 5 £ R E 700 ~ 900 MHz
BEZ FHEA L s TERRA I e - R 7 EE Y (GuardBand)
WL AR R 0 AL T PR Y 1T 2 (821-839MHz, 862-
885MHz ) & A » HF[ig * 2 35> H¥ w27 e 35 ¢
® ® - FARMAF (B20+B5): F# %R (3GPPBand5) & 4crsq]%
Pl IR TR P FIE R 2R F - R AR T T4
TR 2 R AT E I B 4 g T 7 & 10MHz 48 % 827-836MHz,
872-881MHz ) 2. ¥ f & * #f F o
® >t E Ay (B27+BS5 s & B27+B26): B AR 700
900 MHz #g & 17 R 3Rt F & F A 5 2 LW 4 » i 548 800MHz
AEE AL € 3 R A7 B ehlA; 0 2 8 ITU-R $42 BT 4 Region 3
2. PPDR #f & e 3k An 1 o

BTG AE L F TR P o AR P 800 MHz 4 £ RB] F 82 pE
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BB IBE - R KPR b?P s vuEdh - BER I i
4 PPDR A el # AF 8 ¥ 2L JF o i 4 P AR B FRT > B H O R
E % R H WA ek o W LA 4 B % R_F M PPDR g sR 2 R

FE R iF mﬂ:ﬁ?‘& ) /);i'l‘f ’ff" X >PRFFIE o
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A~ BER
(—) > HHFFRR

RFE BB 5 345 DSRC &2 C-V2X % #j # B % - DSRC &
R AR APM KA R E gL o 5G Amaricas 4 1748 £ 45 1) 0 C-V2X 3
(LR T R > L X 2 ¥ AREREDRF > C-V2X &R
LR FFARE D 5G Eo &S RIATIRE 102 & 8 8 s i
i % 'ﬁ-?'% o 240

# & 1L $ DSRC 7 C-V2X 40T o

F 52 BB A g Ew J R

Ui IE P DSRC C-V2X
KA SHRAE B EYE.
Sy 5.9 GHz 5.9 GHz (PC5)
60 GHz (802.11bd) (7 893 FAFE. (uu)
i B R4 k.
i TR R A 18 TR R E
AR E M Fx B B2LES5G FERERE
B H W Bl s g 4 WA fi i

TR kiR ¢ 5G Americas > 2018 £ 3 7
Poao @ 4 B B il 2 B IR E DSRC 2 C-V2X ihd 8 B i 2 %

S9GHzZAEER 5 4 > ARERFEMEREZ A2 2 X0y £ 8

240 5G Americas (2018),Cellular V2X communications toward 5G, available at:
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(=) FEREHEFPFIE

DSRC 5o 783k DSRCERIEK K (A3 o) 73 FABTLRF
PR o d B R D R BRI 8 (7 EEEM 0 IEEE 802.11p 13 X 452
R E E S F L PE200 22 2 100 F fyenk R T ® * 5iE 1000 2 ¢
Sl 2 FEAE > #7e0 IEEE802.11bd 18 £ 3£ 2 Ap 4t # 3¢ 5 & ) pF 500 2 2 >
£:£ 2000 = = 2 b Hnd GRS 0 B £ & h§_IEEE 802.11bd 1% % w0 4p R
%+ IEEE 802.11p 1% » & @ 27 [EEE 802.11p {8k i 2 3 & (72 5t 4 o

Y2 {F e 3 B S A # e 4G/LTE C-V2X £ 5G NR V2X - ## 2% 4G/5G
B E ey B e d 3 3GPP~5GAA-~ B il < 4 Jad > B 4c F 4p >t IEEE
802.11p DSRC # & i 3 s Hojbe » A5 % > 2k 8 m5 % DSRC £ C-V2X A
xR e 2P SGNRV2X % B T AR A3 C-V2X 2450 4 » 4
Uu /i 6 At (Al U enpro PR FE AR 2T 1 22 h il F
WAL V2N PRAR o F]Pt C-V2X enPCS a2 83 Un i » R Z % 7
éﬂ?ﬁﬁ; Froo el o P2 VG FRad sl B A ¥ i & > V2X PRAR

Fo2 P8 af 2 ERZ I A TR

‘—\-\4:

SN EEES S
FEd IR EHGY 0 2 0 C-V2X AL kY 2R SAE J2735 £ &
#. CAM/DENM {&# > F]gt » "f WAMPHFE LA Rt AA A BR

*op e R T

2% A (2021) 0 5G RS EER D R R FH

630



AR T ORAIATRY L o ARP w e AR F R E P R E 5850-

BREAR ARl ¥ AN AEEBEE R
o B ¥ E ¥ enDSRC & C-V2X e s » P v LY L
FERER . 2 R FCC 45 %3 DSRC # * 45k > ~ £ 3R E 2

ARECVX R RrEAEFEIMAATpES L 2% FEE
A2 A2 M TR FAE YA EFRLARTRED HEL F
GEF L o Bd K PN B R T2 §E R FT R B OB TR R
B # i g L1430 2021 & 10 0 Aok 2 T E L 2030
Rk % o p 2021 EAEENARREE B SR T ERRFSFEE
ks (CAITS) fhaigr s > Had 2@ ko /mikp 8 TRE i 2 &
2024 # B pi5iE R i OB 2 R (DSRCHLTE-V2X) 5% » s A %
FEZ AR S o3 2022 E 3P FH IR AFERRE kAT KRS
A feitd o H AR E * 4 5855-5875 MHz % 20MHz * ** LTE-V2X # * ;
5875-5895MHz 2. 20MHz # 5 & %4 £ > w & LTE-V2X ¥ DSRC/WAVE
B AP AP F IR 0 T LF RIRTE T 5SG-V2X B A S F BRAE R
78 % 5 5895-5925MHz + 30MHz P #4 3 DSRC/WAVE % %3 $jiFi * o

- > % 12 5895-5925MHz s Bk F iR Hy A2 WEHE e g R
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& 2. DSRC $jiF» ¥ - * m » B3 5G-V2X B # Rehd B e dp £ 5875-

5805MHz } & (7 F B kB2 Shie » VIR LG RHE A GOEE L 3 2 E

frg oo DA rH B FEO Traffc 524 A% ML FERL DA
LORSU &7 fF B2 Bz §i8 ~ X B 2 % 20 ¥ EF - hF R
i &P & % SAERThp b B R MNlevel3 ) BB G Ak~ &2
ReniFETRFARER FEFHS IR AORE  BER A2
PRkl B RIFE R RF T E 372 Rl @t r magd Lot
FTEEd Rk - P AR I EFRIE EELY  FAK
FE R AR AL 2 AL H T_{Eﬁ??‘"\ e fe o
B OBU hE ZRFI -7 BHAL S 2 s T G R RRY

oo AT FREREER S HE A TE Y ZHREY 0 2R LB
BRenFJFE P 7 {EREZHARINAEANREL I XA v £32 T+
phho s JFEZ DSRC 2 C-V2X B fFip 2 Bkt P 32 L H ~ 2 fjwie

feo A F o R R F AR XL IR .
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BLRANMLAFTRRICHE (N2RE )P A2 ER > A~ R
BRI R AEHE F R 9 0 A SR Bode C o 50 3-8GHz ) Ku 4 £( 12-18GHz )
g2 Ka#f £ (26-40GHz) 5 4 > 7 > B e £ B AL MPLFs £
i@ Bk QHFE (33-50GHz) & V44 (40-75 GHz) -

PoAR#-Q/VHEE A G 2025 & R B i AR R PP 2 Ku 4F
Boh PR B % 10.7-12.7GHz 1 2 14-14.5GHz > 4 S Bl ae # 3524 Ka 45 50>

H & Ak QIV AL

(=) Z2RELER

EFASRIRF > A AR LREARFLEEL R YRR 2
TR GldrBi R 0 A E R LB Y SBSBAFI RSP 2o wPE X 2 AN
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