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3.1. EXNZEZFH

MZESEH THA SN 2 EFIMIL. FIC Communication (B15). Navigation (k).
Surveillance (B4R) D 3 DDOHHFICHFHEIND,

Communication (EB(E) : fMEHK & EEHIEXIIMEEE T OB TOIFHRK % A6
ICT2HDT, M0y FEBFIELORTORITICET 2EROMGE. KKE, Ba
BFoOMGREDEFBEEZTTOH D, ACARS (Aircraft Communications Addressing and
Reporting System) R EZFA LT FR M A v =00 YERY 2175 7 — X BED
ELTEITOND,

Navigation (f1)k) @ MEEA LN DIEREICERMICEET 27-01C. BEDIREMNE.
AE. REFOBEREIRET 2 BRI TH S, GPS %U))\I@E%ﬂﬁﬁ L TAZEHE DL
BEXRET S GNSS 1l LTEIFHN D,

Surveillance (B%R) @ £ & LT EDEFICHOMZEED, RITT2MEEOMNE., &
E. RE, #pESHREL ) TILRALTIBES 272D OEERMNTTH S, MEKDME
1B TR AP mF R EEFTDHZRL—X—0D SSR (Secondary Surveillance Radar, #wk) 7 & D
BIH B

finZ= 7]%%6; TN o 0ERERIAEHIN, BEIIINODOER - BEKSREZERA LM
R RIS D
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3.2. B\Bfs

EAMEEICHIT2BEIR. BEEEIEIC. MEBEBEE (ATSC). EMEERERE
(AOC)., MERHEBERE (AAC). IEMITEBE (APC) @ 4 2IicnfEEsnd, £ 3
DOBEIXITU (BRBXBREES) IC& VMZEEAICHERE(RESE (AMR)S) it
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EBEBBEICEVTIMI-TREEERE (RCP) AEH LN, ZEOMEHD
DEEEBEICL > TRERENEZRY Y IENTWD, BE. RITHOEELI S X VT
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[T OBEBEIX. BRREZ B OICHATE EMLTEY ., 5% 10 FTBEICIEKT S &
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FEBREOXBEIL  FEER _EA DTG Ib
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3.2.2. EHERREE

KEMEICLZENERDEEEEY — X TlE, 8,000 U F0EEAKTE P TH Y.
150 U EDE - #ificH LT 800 AU LDOBERICH—EXNREFEINTWLS, ZDOBREND
b, =T —RELTKERDOL S BRRBREBRFISHAREIN, N T =V ORKRFICE A
YR —Fv MERZIRELLEEENH D t@‘fuu MIbhni,

ZDOEBEED ESIM (BEFEMIKE) (L. MEECRBCHBINTE Y, mEERm T
@ﬁ—EXHﬂEL%O%uiE%ﬁéﬂ\ﬁﬂum#ITmﬂ%xfT\mﬁ774b
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Starlink Aviation Architecture
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CDEEEDRTLEBHRTIE, HEIC 300 NFIOT—FT A YA bABHY, BEE
AV R—=Fy DNy ZR—LE LTERINTWS, Ku % 1 —Y —imRATFERL.
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BE. BKHPETOME ESIMEAICIE, BRRERKRRIE 262 %0 2 ICLVEEL LK
FEnERmIcEETIEROEE (PFD) O#IRARIT SN, SE 3,000 X — FILLTF
<o ESIM ERICHIRAH 5, ZOEEENOIE, MZE ESIM A&EICOWT, RET DI
TEIRY R T LD E—DEREGHE ICFEE L2 W 14.4GHZ LUTF D EREIC DLW Tld, PFD 4
RE~DEMERE L5 EMRESNT,

KECHEMTIEEZ  OMESANMENEFEBE LAV CERLAN Y —EXZRHEHLT
BY, BPETHMEE - FO— 2804 LTAF CERAREN DEREZEDOY — L
A DREITHT B HEHFIRR DN,

3.2.3. BEE77v b 7+—L (HAPS), BIEXA L 7 hifs

BEOREMARITTA2EE 10 FO0X— FLBELIYDHEICHL 20 A X — FLIRE
DEBERITT 2B|AMEERE ICETEEEMBZEEHT 5 HAPS (High Altitude
Platform Station : BE 7o v b 74+ —L4) OEALICAITTHERIIAED SNT LD,
HAPS #'f L #HEFEEMBD & —FNICERSINS 2T, BB, BL. LEABZED
ERPICT Y TAT B EAARICAD ERIATFNTWLS,

P B LA AR (B 3E) &35
24



HAPS I RIAFEREEICHEE LY —EXRHZTV., ZOBETHIPEOEAAZED
[NE A HIS T RITT 2 2 EHMBEEIND, BiftIIH LD oRBEBTITHON, ZD7H, #iIR
HETOBEICHL LLZENICBEZRETEZS C2 MM’ E LR D, £/, BATS
IS CERIERETHIMENDH D,

F7-. HAPS oEBIcAT T, S 7E7 Ar o BREEEZLBERBERM OIS
FHRENAILBIEY R T LEES HAPS #ETFEUE T HAPS ORMASEHEZRET L. £
DHERZZ T THI 8 F 4 BICEZRBOHIEREITHhNT,

FERIC, BEMEICKRBIN2EMBAFEICEH L EOETERIGREBET 2E
EXAL IV BEVATLLERLLINTWS, BIEZAL I FBEYATLIZ, EEE
FFRMEEEEICE Y S ToNAARE IMT AR 2EHALTAIHE L EERE
TV, UZATHEZN L CESBEMOIT7Xy VT —7ICERTH L TRBIEEZE
M (ESEGRELRFRICITRY N7 EMBEEB L CETEEBEREZHE) T3
LT, HM6FE 12 BICHERENTTbObNIZ, FO—VFOREREEL Y 74 OEME
FILR, TREER. ESEBEA Y7 70BENAEICADZ LOHE,I L, BIEEESE
hoBELXAL 7 FBEDLEZETCONBIAELZINT,

3.2.4. #ETREE

B—ERTYTHLELER - KBEDT — RIeENAIERETBHESELT FO— Vv F(ICH
L. BRPEGRGEZICHALIEVWEDZ—XICHIGT B 7%, 2016 £7 BiZ [£R1L
HBRBFE] EASNT, BEREFZ AT LI ETCORBEFIRICKTSINATWEZ
Ehn, EEBHEA O —VFICEHLCLETHAT L. BLARKOEREZA WS
HOEMBEREZEL, MLOBETEHEOBEICEEZEZ 2NN H D, TD1=D,
WESRTLICEEZEZ LWL S LZEFBAKOXEENHEEEZEBR TS I & x5k
e lLTERZRBOLFELINTWES, BHI2F 12 BICLTE AR O —EBFHIC DL T,
SH5%F 4 BICEEHROBERVS GAROBEANL TS 7ES5 BIC5 GARXO—ED
BEHOMABE AL THHEREIERESI N, BE. EEEEEEENEREILIVRT
Li2kY) . MAENY z 7TREAFOHSEFHRE T 1 BERE CHAAR LR IRENE
WINTW5B,
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TVTZEDONAREEE T 7T 7Y THERT AEENMEEINTVL S, BIdRD EZEF]
RAROXEENHEHEELZ BRI 2 LEOEXGFICHL LT, EFEFIEEDOVRATLILE
WTREBENHECERBLOFRN Ry b7 — o lloMEs LTERBEINTWS,

EZEmEToETERBEIL. LTE EZABA7 7 LT, FR—rD &5 hEAMERE
PZOMOMEEICK LTIREFEIN TS,
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WTlk, EEPELRVWEWS B ZEITON, /-, EBRHESETERNELEE
TH, FICHTETIIH EICEZCOEMBLIFEL. INo0EMB I EOFHAEICE
BlLENIZTUTHEREB>TWDIH, FETRERTHENS L, BRRENMETTS
CEPERINTWE, IhiCkY, N AT —FFEOSECHTRLEETCOFTENEL
IHEEERY, BEOFAIEHL L E WS BEENRINT,

3.2.5. HINZEEEEE

Fo—>id, #EEEHCEREESEDDICEREZFBTLIEENBETHY . HAE
Tk, FR—YOFBE-—XA2#BEFXTCRO—> CHETEAER XA TLEHE/LLT
=7,

FO— 2 ZFICHARIRAHNZEEREBEZIT) VAT LICIE, BEHEEFEXTLDIEI,
M 15 0Bl BFENENER. ER LAN, EABBEREREES RTLEOKL Y
RFLNHY, FO—r0EAEIZ, FO—voMBRAREAHMELTCINSOHR N LR
WHERS X T LEFALTWS,

3.3. fiE

MEEAS RSN DIEEICENMICENET 272010, BEORAEME. HRA. REZ A
E-BEHL, ETARZER - T I 27-0MEY R TLAPRAVWLoNS, BEZFIAT S
fE>YATLE LT, GPS FOANTHEZFAB L TMEROMUEZFET S5 GNSS, #E
ICERE L - ER A D o MEHICEEEE & ARI0IFHRZRA TS VOR (VHF Omnidirectional
Range : B2 K2 A RN ERIZHR) /DME (Distance Measuring Equipment : 258 BITE 2%
&). TACAN (Tactical Air Navigation : Bifiifi i EEE). BERFOMEHEICHEEE R
HHRE L COBEBADEAI—X%$E/RT 5 ILS (Instrument Landing System : 5t23 &
£E) F. B4y ATLAMBEIATWL S,

e, BREMVAWRESZATLLLT, Yy A ARA-TEIEEZEM L TH
ZHEOME. RE, ZBZ2itEI2EBMMEEZELIAINS,

3.3.1. GNSS

GNSS (Global Navigation Satellite System : £BA{IEE > X T L) (. #HEREDESR
DR TERBELUE. RERVKZBEREZEL - RIST27-00BEL X T LT, %
WOfE, AIBRE. /— FETEICALKFIAINTL S,
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M INODYRTALAICBTA2EHDODANTEFHENDESOIEREZEICNE X
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DOFBIZE Y, MEEIZILED DERICRITT 5 Z D AIEEICR D,

3.3.2. VOR/DME. TACAN
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Rz R A IERRIC /- KB 72 IER S NS, VOR R/ (VOR B) 1F 360 E£H
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TV EBNEVWEEZR>TEY. RFEICHOIYMEMEOERNLRFEDNO—D &
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DME (Distance Measuring Equipment : BEEEFRIELEEE) (£, MZBEA M EICEREBE I N
BEOHSFE CORMANET 270D X7 LT, VORPILS LAAEHE THERIN
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Z0E RN DME BTZEINS &, DME BIZISEES e MEBITKES 5, MM ILE
EHroREFTICHHII2EBEINEL. ZORBHEZEICERHRATE TS, ZORH (T
@ DME @A oinZeté E coMEER (BiRER) & LTRRIND,

DME |, MZ#EAIREDMEDHETR L, FEDOH R E TOEREBZI 2 7-DICH SN,
FFIZ. VOR LHAEDOE TERT A I E TRITHO LY ERAGMERENAIEICR S, &
Nig. SABRITAREHABLTVAMEEICE >TEBELABERRE A Y. RITHEOEIT
CEN, BEERE TORBELENEICERT %,

TACAN (Tactical Air Navigation : i ZZAERE) 1. FICEAETHAINS,
fRzEt o L et Lo ERE (TACAN /) £ CoORE e ANERET 2V RTLTH 2,
TACAN |x, VOR & DME O#gexfiAEabE 73 0T, L EBBELRMMEBERERHET
THLOICEFTENTWS, BEREMEETIEI—BNICERAI NGV, —FHOEETIER
M2+ TACAN B0 DME #EE%2F A2 2 & N TE %,

3.3.3. ILS
ILS (Instrument Landing System : 5T28EEEE) (3. MEEHIBRECPHEATRDE
BT THLREICEETEDLDICKIETH-ODMES RTLTH S, BERDEAREE
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HRGI-DICH EICEREBEIN/-—EOERRBEEA L. MEEICT LT ERAEARE
EAHmZERET B,
ILSIZFICUTO 220y R—2> FTHERINTWLS,

1. A—#4 7 4% — (Localizer)
BEBOERKLICHRESIN, E60AR (KFAE) 2RI ESEXET 2, A—H
TAY—DESICEY, M8y MIMEEABEROFMEICH LTENTZIFTNTL
DHEMBIENTE, NITEY, MEKIZERISBEEROFLICAL > TEAT S Z
ENTE S,
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BERORMIICEESIN., EEAMR (BE) OEABEZRIESEEET S, — &
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TBEBICEANT S,

INLDERERET S LT, MEEDOFRFEARBOINZRRL, /S4B b
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FO— A BEEOMNBCRELIEERT S X7 LE LT, GNSS RIDERESE Y v 4 0
2aA—=7%lIHrEhE IMU, L—H—%FERLCABDOREZ v v > 274 % LIDAR
Z BRABRLOMVFBINTLS,

o, WEANI AT L%z d 5, UHF FOBREZFEAYT M EEATVAG Y X7 A
IZDWT, 2025 FICERBEFZLCEHRLZIT THREBEEA CTESHREFHRENEATLD
TN EEWMDO T Y TDB TN SN,

3.4. BER. ETHERM
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2EREREL, TOREBHEEZHAB L TMEROMEZEH TS MLAT (RYLF7 7
L—>ay) RO WAM (EE<LFI7T7L—>av) & RLARVIATLAFAINT
W5,

3.4.1. PSR/SSR
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bo Y AR XEEHLTORLMZEES, BELTVWIMEERLRETE S,
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ASDE & A EHE TRITHEHES ICEM SN D,
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ICEfRd 5 MLAT CRUEBERBICK Y, EERIOZEHZ =ZXTNICEEEICERT S
VATLTH D,

3.4.3. ADS-B. EBFRIGERM. FEBH AR [REEEN

ADS-B (Automatic Dependent Surveillance - Broadcast : BUER BN BIERIEE - &
1) 13, SSROEMESAZELARVEES ATC b7 ¥ Ry XH O EHRNICARICAE
BME T IXET 2HEET. HAETIEATC FZ YRRy Xo—Higs LTiRkbhTL 3,

AIEETOYRTLIEFE LTEFRIENMEEOMNECREFDIFTRZIBIET 27-9I(C
MAEN2HDTHD—7. ADS-B IIMZEHF L OBREERIC L > TRIIOMEEDE
DIBEZAEEE L. MEEOERY X7 DERICORITEZ L HHFTE D,
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ERITHROERRBEEDHEELICLY 2K RV ZHARBHEICIHZ 2D EL>TWD,

BAERCEAREROIIZER (B2 ree 7Y

EHIX d
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project) 7AY 7 b THREREZED, ISO (EBEEEEE) ERFIEZDREL
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3.5.1. EFEhkEA
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BERBOMRAZRIREE LTWD, T o ORGIC FEURBDOBENF B & B2 RIT
DWzEBiIELTWA,
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SHOZEAICAIT T, B FA— MURBIRIFEM E ERTEFHES R T LA LR & B
L. ERIBEEDOMAN T PILEH ERS XA TLDER T PILAEEAEHE S Z & T,
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3.5.3. BEEEBEAi

EHPETHHRBEOBRZL LT, 2030 ERDOLEE - SREEM. RIEERH. B8
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FA4E EFREm & EERRA

AKEITlIE, EZTOEFRFAICEET 2ENAECEBEREICE T2 EACHERRED
EEIc O WTHEIET 5,

BAKICEHETZ2HBOER
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DWTEET S, RPAS (Remotely Piloted Aircraft System) (&, =fERifIC L Y B
DENMESZTLTHY, EABES XFT L (UAS) o—$E8 L LTRIBEMITSNTWL D,
ICAO T, RPASHEAMEM L R—DZFE2 L2 ICHE L, BFOMERBERERIC
MESIND I EEFIRE LTERINTWL S,

UAS

(Unmanned Aircraft System)

KUASIHRRBDERUS VRS ZEIE I
B2 TdhY . RPASVHEAHIE LD AMZER/ &
BRitEMEREEZE29 5,

RPAS

(Remotely Piloted Aircraft System)

XA AMZE#E R U ZERICHE S (integration)
INBEERIIRESNIZUAS

¥ 22 ICAO IZ$1F7 % UAS & RPAS & ORS%ZME 28
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F7-. RTCARUEUROCAE TIZ CHICH T 2 HIHABEICBET 2 MOPS D &7 b9
ZDMOREREICH TS UAS mIiFOFIEHABECEZEREAL —X—DFEEZICA T2
MOPS DERRNED 5NT WD, I oDEFTIE, ICAO ICEWTED b N 2EMR UL

2ICBTIERBEBEAY EARNBESGTFREE LTERLTZZL2EMELTWS,

RTCA 1285175 C BUNDIZE{IXEA K 3 (2. EUROCAE (5175 C HUANDIZHE
fbxxExFE 4 ICEIES S,

%3 RTCAICHEIT S CHUNDIZAENE

&Z5) XEES B HITFEH
HEA | DO-XX (CKkRi# o AUSCERRREA UAS M C2 U > 71 | 2026 £ 1 B
BiE E) Bl 5EAEHEEENABICETS LARE
Cellular Band C2 MOPS C=r)
Link System MOPS e JA—NILICHIBINSEFERY — | 2025 F 10
ICTR2HBAERTET 5. A)
EUROCAE WG-105 & R CEHH
DO-406 : «  #7c7% RPAS miJ OFIEMABEFNR | RE
UHF Band C2 Link D=8 OELREIZEE T 5 MOPS
System MOPS « BHWICIEFREE SN/ UASICHBIT S
C2 Y v R&EE LT UHF BREE
DFABICET 2 REZRE
« 2025 FIZ FCC & W) FEITI N7,
UAS H® CNPC # B KICEE T 5
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NPRM (235U T 450-470MHz % 1%
ELTWBZ EITH

&7e@ | DO-365D : o BRTEANZEMEMAT O ACAS L XH | 2026 £3 A
pii3 DAA MOPS 7= AAM #4R@E) 1 F oFREs L — & — | LU

ACAS Xr DA B
DO-396 : « JNEUAS @ oFREgEL — 42— 2022 £ 12
ACAS sXu ACAS-sXu ORI % 1BEC B #ITE M

#%£ 4 EUROCAE (25115 CHmUNDIZEEY 05 36

5l XEES B #{TFEH

HIEAE | ED-340 : . HEEEFEMICL D UASBEICHKRD 2026 F£6 A

£ MOPS for UAS MOPS, RTCA & ORI THFEHD 30 H
Communications by X&

Cellular Networks

#EZ=2EE | ED-329 : « IFR TS RPAS A% Class A~G @ | 2026 4 3 A
MOPS for Detect EDZEFTH, xR LEZE%ZRE | 31 H
Avoid Traffic For BCTEL-OICREBER-IANE
RPAS in airspace DAA "2 E&R L 1-XE
Class A-G under
IFR

WRC-23 %578 1.8 TlE. Ku/Ka %\ 7z UAS Al CNPC B2 AR BRSO
REICET 2 mnt Th 7,

REAISRES 171 (WRC-19) 13ERY TF, HRESE 155 (REV.WRC-19) (£”Suspend”
& L7z, UASCNPC (2B3 % ICAO SARPs DHEM%#F->THh H. Hkess (WRC-27
ZRE) ICHWT, &ERE 6 (urgent action) DT T, RESE 155 DKL WRC-31 (Z@) 1T
7= AMS(R)S AR #5175 UASCNPC MBICHR I L EBEFHaRiTI 2L THRESN
7=

D%, WRC-23 (2L Tld, UAS AlF CNPCBIEICET % Ku® kO Ka &0 ERK
ST IXEEMICIThh AN o7,

ITU-R IZ31F % UAS @F48%0 - BB (DAA : Detect and Avoid) (B8 2% Em %
B4 2, ITU-R D WP5B ICHWLWTIE, EREMRITZITO RPAS 288 UAS X5 & L
T-EEEEES X T LICET2BEECORFNEDONTEY | FEOEREFTONAZAE
E L7=#7=7 ITU-R B & OER AT - Esm i iThh T L 5,

UAS @ DAA ICB83 %21&5td. T & LT ITU-R WP5B @ WG5B-1 ICHWTEBE N
TW3, ZOEEEBRICHEVLTIE, UAS MIFEZEDEES X T LADORER IR X T 4
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EORIRBIAREEZER LD, K27 ICRT 4BEOXEICOVWT, BFHSFEDEERD
MMXEOERAED ONT WS,

BEEXEDWET HRXEBDIERK
_RITEhE _ #ITU-RBVESE #ITU-RBVESR
ITU-REGTEISER M.1638-1 M.[24.45-24.65 GHZ ARNS] M.[M.[15.4-15.7 GHz ARNS]
i | - 5250-5,850MHzTHFTZL—5 -0 © 24.45-24.65GHzDHEHERH o 15.4-15.7GHz OHR BRI
; BRI, REERICOVTEREINTL S, AEBTERTZL— 5 — 0. EBETERATIL—Y—OFH. R
£ e SREBRTOMNEOEMAFEINBUAS REREECODVTEEINTWVS, EEECODVWTEEINTVS,
& DEBICHE>T, 5,350-5,460MHzTE o BICHZEHE UAS THERNTER o BICHZEHE UAS THERNTER
& T MM EDAA L—F —[CHT BHERO L= —YRFLOBEMETR TR L—8—YRFLOBEMETR R
BMAREIN, BETEENEHSN TV S, HELDEZXHNRINT NS, HEEDEZAFNRINTN S,

ITU-RN\VRTYY[HDBK STATUS.SPECTRUM.RPAS DAA]

o RPASHEITDERERL —% —DRELICHE T TERRBOF AT R
S AR

AWG T IFRE S TSR BEIC LT DX PFMARBENTLNE,

EDERELETNDN TN, o FICEENICHE—NRAEROMAOIREERGDE/HRITSNTL

5NDIF15GHzOATHY . ZDOMOEEF ORI AICSH 2> TIFREHN T

2ETNTWVD. (15GHZDAERBRIIFTDICLICDODVWTIKEEMBTEH

ax)

27 ITU-RWPSB (CH T 5 EREREE L — X — (T T 5 1FEHhXE

A
%
2
LL
7
B
=

4.2. FAEICH T ZHEACER

HAEICE LT, BAMEROBAY Y X7 IIEL T, BENABERE LAHE
BRAEDONTH Y, BR, BE. ARLARICET2IRVEE - I E TR G 5
W2,

=5 CHEAEICH I TR LEAAICET 2 HELDAOHEE R,

x5 FEAEICHIT2BROLEZMBICET S HEERMOHE ¥

B EACRORARE

« KETIE. UAS 0Z&eh C2 Vv 7H#{RICAIF, CFR 47 Part 88 (2025 4 1 BiE{T) 1LY 5030

5091 MHz %% A\ 7= CNPC ER%#4IE1 L. RTCA DO-362A % RGN T 574 &, FfiEsE &
BIREFN R OBRELZED TN D,

« HbHE T, NPRM %38 L T 450-470 MHz B DR i E@E~D AMR)S BMNv2E e, 7—
BIEDOHFAL AL L. UAS @iF CNPC MABDILRA R ENTWS

« H(Z. UAS/AAM O#FIA®RE LT 24.45-24.65GHz 2D L — X — DRI BN TOERILAHIRE X
nNTHY ., FFEOMBEGMITL —X—LOHEFLHRE LEHERAPERIN LD, MR T,
kD 800 MHz MM FiBE%E AAM IR OBEER L LTCERT AL RINTE Y,
UAS 75 AAM £ TERBICANI-ZEN R EETFRANAFEOERIER LTV S,

o BN TIE, EASA A E®D S (EU) 2019/947 (I2H LT, U X7 DFE L specific KU certified A7 TYU D
UAS (23 L. EFIOERY X 75z REMH T TWS, FREODBEEFE MoC) TlE. UAS Dl
@S & LT 5030-5091 MHz & (MZE#EZETH) % LTE/5 G 4 ORI TR I L TL

5, —H. AFEHBLECERHFAESIIMBERELZRICERQ LN, EU & LT—EZOEEFITHhNATLA
L
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o £7-. ETSI A% E L 7- DECT-2020 NR (&, &EBABUN - EER&RITHERE LT UAS 2BF~D
BRAAMEEINTWE, TN%EZ(F. CEPT / ECC |Z ECC Rec(24)02 (2024 %) (BT, BUFSR
UAS D #4085 & LT 1880-1900MHz,1910-1920 MHz S ORI B A #E L. BMTE#ICNZER
BECHRIER A C OB AR LT LD,

« BETIE, MKk UAS (3 2 LAN (2.4,5.7 GHz) L ETAMEHEA (35 MHz) ORHFREFKE
TOERLVROONTE /A HABIBRICE Y RIEBERITICIEHINLGH 57, ZhzeFzlF, Ofcom IF
2025 F 12 “Spectrum for Unmanned Aircraft Systems (UAS) license” DBHAREAF L. REHMRIT
D UAS ERBEMITOMI R TA Y AHEOREAZEBL T,

s ZDTA Y RBEORIEALTIE, FIRTTRRAEREHCEGEBROBHEICINA., BRIVETIANZ
BHRNLEMEGLVBRELINTVD, 2 ONRESRERICMERERZ M 20T ERAERE
PFH2HL0OTHY ., FIEREICEY ., Ind%x UAS BEANLERFAT 2 2 LA ABEL 1 o 7,

B OB

« FETIE, 2024 £ 3 B, PEPRBUFIEEZRFORBEZ EREE & LCABMITTH Y. [—MM
RO EFISAERA S (2024 £~2030 F) | 2HEKXL, BEERFOBBICAZO—F<Ty 7H
RENTW3R, Z0A—F2y FIZEVWT, EAEZEORERMEZMIFICOVWT, UTOFE
BiZEEHTWS,

s LRESECORBZBEOBENC/-OOEBEEMNABICETIFELLEDONTE Y, 2024 £ 1 BICiE
[REALTABEMERELBERETHE] »EIT. UAS ICATEZARBEVYY X T LOEENS
REMNThNTWS

4.2.1. RKEICETHZEORBIKICH S BEFABKOEH M

UAS @ HIEABEICBET 235 7-42KRA & LT, KETIE UAS oReAf#EABE
(C2 U >7) OHERICETBEBENIED HNT WD, BARICIE, 2025 £ 1 5 8 A
IZHBITE N7/ EFBHRAIE (CFR) 47 Part 88 [I2H LT, 5030-5091 MHz s —&8 %, UAS
DEREIMATOT-H OFHIE - I O — FiBFE ¥ (CNPC) ICFIAT S Z EAED LT,
CORERBFICEVWTEREHHNT HEIREMEICOVLTIE, RTCA DO-362A ICEH
n7- TDD AH D CNPC U » 7 |[CB T 2 HINEEADEESLEHBMIToNTH Y| *EH
. BEE, X7 P X 7EORMOFENREINT LD, EIZ, FAA ORIMERE
4 (TSO-C2113a) I2HWT, DO-362A DEREFIEA#KAT S Z EHABATENTL S,
KEIZH T 5 5030-5091 MHz %0 UAS @ HIHRBEOE ) HTHH %X 28 IT/RT,

BRATICHADBE, RITICHATREVWREZ [R4O0—FBE] LU0,
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el ) BN ) OBREER - H—L iR

1EIDORITS EISRATHIR. 1t %6 & (CDFMS( dynamic © BENNABRICARBPRRZREL LAV ZSY
B#EE, HFLERRBEEY frequency management c BVETOHEAI RESNLZUASRITRZEICEVWTT SO RV
2T LICESR systems ) DB BB THIFARTAE BEEBRRIDEHICHES SUMBNEEDEAICH VNV THE
FrRIVERE
NNAZEEE A ANDEN l

5040-5050MHzD—#B

“7':?

+ 5030-509TMHz®T

BRTNZEEYRT L
- . EDHhIBHYH > 3
& 'ﬁf BEOWBHES &

BRI AR B BAGEY

NNAZE%E C ‘ X 5040- SOSOMHz &&\
_— PEICELTHE Eg &
@ F “&a

fDDFMS

X 28 KEIZFHITS 5030-5091 MHz 5 UAS AT HIEIR@EEDE) Y Y THE ¥

KXEDRR)ZETH S NPRM (Notice of Proposed Rulemaking) (Z3f L TIRH S N 7-&F&E
axX v bEEEA RPENANLE LTIE, Z2MiT2ENe LHERABEIC OV T,
Xy b7 =B (NNA) OHKCERBEE) B TSI ENBEETH D L DD
FCC (EFHBIEZEESR) LY RSNz, EAFEMICIE. EHRIICIE 5040-5060MHz, E)/E
RHEB S X T L (DFMS) H#EA S5 R REANICIE 5040-5050MHz N TOERKDF A
MNAJREE D, —H T, v b7 =208 X5 L (NSS) 2E8TBERILNAY R 7T IC
DWTIE, BHETI2HOERS AT LANOFTSEEICETI2HE~ORLLED, [k
ICIRET - RET D Z L& anTs,

F7-. DFMS OA&ENAEAE TICIEEEOHAZET S LARAEFNATWEZ &N
b, TNETORBEEL LT, EENRBRBABRFENERAINZ LI TWD

5030MHz 5035 5040.5 5050.5 5060.5 5070.5 5080.5 5086 5091
E | QT | | | AE| ®
B | ZE NSSZER(10MHz 9D, 42DS5 (YR T OV I EHRE) E| ®
|k + NNAGERFFIFILATAE <k =z
z ZIE | | zle| “
XNon-Networked Access(NNA):EH BACREU. XYFNT— AT IS &N RLBIE

%Network-Supported Service(NSS) ! EBERBULAADBET. RYMIT—I1UTSENUVTITSBE

5030 5035 5040 5050 5060 5070.5 5080.5 5086 5091

NNAZEH
CxEEHEE (IAM)ERH)

NNAZEH
(CXDFMS3#ER)

B4 29 5030-5091 MHz F(Z$51F % UAS $IHABEF v+ /LIRS 4
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F7/-. KETIE 2025 F£IZ FCCIcHWT, UAS @ 0#If - FE~A 0— F@1EDF Bk
KICBETB3REIMIThNTH Y, 450-470 MHz % (i b@ER) ICHMZEBE (R) %
BxEBMML, UASEITOBEE. 7EF—Y a3 v ERMIBREEZ SO CNPCERZRD S
ZEPREINTWVD,

BAEMICIE, CORKREEICBIIAFBEICOVWT, RIT0 [MEBHELBS (55
B5H] ofiEffiIr s, T-2BEEXEUCERAANDILAC, 2E—FE 7/t ROEAIC
LHOFRHALERFEOEREIN/RITINTWS, £7-. I o ORI EREME L WITL T,
RTCA (2HW\WTH, BIET 2 MIRERECER ISR 2 FM AR OIZLE (CHANT 7RI A ED
LN TW5, 450-470 MHz &I 1T 2 #HIEOBMEZ X 30 IZ7RT,

i

S
- 450MHzERLTEBETD 2 i | fZEHER | - 450 MHZBICBLITUAS CNPC

{glifﬁ_lt)’;?%{ﬂ REFFEUTAM(R) SEIE &K E

- i 1 BI45E(5E o 1
« BRAURAREAT XU HER ‘ . Part107 A BT 400D e

BIUEEDHIHIZ53NFD Part107£B&TEC. 4007t (LSS

EREICNU TEREE OBV IS

25000ft =2 s = &

(=7.5kmi) . AURAM MY B HIERE ’
A 1 400ft
| |
| LR (=120m2E)

5) - SEB—AORIFTRRL.
- AR R— 2 TOREHTS

MR EAVT—RMZEDZES
Y —E 2 =R

@E%—‘G@%eéﬂ:ﬁﬁ
X 30 450-470 MHz &= (81T 36 E0HFE 4

ZOFLBEFEEICOWTIE, UAS @i o#l# - e+ 0— R&E (CNPC) (2B
ZRABBOENLETHARINTVS, BRE. KEORAKRKLEHUKICH WL TIE, 454.6625-
454.9875 MHz & ) 459.6625-459.9875 MHz D& i id. WAHBDMZE - # ENHERE
EY—ERZRETLHIEZENE LT, DERAOELREVESHRICEY B TohTL
%o

THICH L. FEIERICHWTIE, 454.6625-454.9875 MHz % 0N 459.6625-459.9875
MHz &%t 650 kHz @mﬁ IDoWT, UAS A CNPCER%RIgEL §57-%, 2E—1F
% (nationwide license) & LTHBEMT DI EMNIEBEINTWLDS

450-470 MHz HIC BT 2 F v 777 v %K 31 12T,

g RRIBRICE D L TER
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HRONIR TS

454.6625Hz 454, 9875Hz 459, 6625Hz 459, 9875Hz
TSI DRRZE- o+ AHE e N TSI DRRZE- o+ A HE
ESESBDEDDH—R VR ;
BEBET - Rl - RISBES—L 2
NPRMZ
454.6625Hz 454, 9875Hz 459, 6625Hz 459, 9875Hz
- MABOHZ - b ASFRET - MABOHZ -1 b A FREE
ToEX ESEARDIHOH RNV Ee
. UASEIFOCNPCEEY—E R . UASEIFOCNPCEEY—ER

31 450470 MHz ®ICHBIF2F v LT 72 2

BIKETIE, UAS B AAM 05#% 0 BILKERIEX., FA—rFomMzBME
L7z —R—ICBT 2B RANOBFELED ONTWE, BEEICIZ, FCC A 24.45-
24.65 GHz w52 FHL T, UAS > AAM #o@fz BN E 35 L — X —RAMLERDILKZ K
57-0DHANHERZTIRELTWS,

InoD UAS Entgfz B E LB ZEBAL — X — Ik, MEEEEH vt LRE
DOIRH] - B8 (DAA) P AT LTERAINIBEOERMITHAL —F—Icx LT, ZXk#E
BRARMEMITEINTWS, —A T, 5%, AAMEZEOFAREICHV., RAFRICHEIT2
ST L —X—0F B/ EBINT 5 Z L bAWITLTREINT LS,

DTS, ZOREEHICH T IERUMEBAL —X—0BAICH > TIE, BFED
BIRMATRHAL — X — L OHRFOTFSHSEEICBI 2B OVWTHEEEANELINTE Y,
MABERICH LTCERENSODBRRIRHEAKRD 5T 5,

3212 24GHzHIC B 1T D EIRAIEE L — X —DFAA A =Y L HB EDORBREE R,

R ARORSNEDN | | SUBRGINTEOHLNE |

D e oy | | EUF A ORIFHERICHV S |

| BIBEY. RERBRCEEY | —_— — : -+ .
Rt lipl R | sl S EEEOL— | 24GHz% 0
e ag e | o | F—ORIREERLTHIEN | WATRL —5—
' BAAEED . BEDBRORE | I I

H ' — 1 AE SRR S ! <+«
| TREGERERIENEIEN | Ced _— — i EEThTSBEcOonTa

) LATIEROSNTNG. =

L—Y—ETOFSRESHRBE, A
BOL—8 -3 REHTHEGIITRE
DL—Y—ZRETDBRENH D &
BEHIRR. AR, 512 AREEBOHRE
BGEDEEZ CSRREMNRE V.

32 2AGHz HICH T AEIGRAINERL —K—DFBEA A —L L HB D RE 43

P ARIBRICE D VTR
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E7o. KRETIERERY O, EEMEOH LEE S X T LA 800MHz (849-851 MHz Kk O
894-896 MHz &) TERINTH Y., FCCHREA Part 22 THRHEIINTWBIRITH > 7=,

Sth, BRIV (RMEERE) SORRBICLY ., HEBEEEIFT-REEESH O
AMNBRAENTHE Y., BEMEAITHEBES AT LI, BRIV~ (BiftEEE) %
FRATI2ERICHLTCHBERRBEREB L R 2A8EMENH S & FCC i%z’c W3

A—-R7—=ZfFE LT, FATRICE T 2 BIEEREOBERICLY . EEI i&%ﬂ%@ EM
WROHEZ., HEROMEBFEOREL ENBEIND,

4.2.2. BRINCETFBZOFBILKICH > BRFNFABEEOE M

BRRINICE 1T 2 UAS OFIEIABEFICEI28MICOWVWTEEY 2, RINMERSHEE
(EASA) A%1TLTW3 UAS OERICEYT 2 EHERE (EU) 2019/947 (HBWTIE, VU
27 DEWEMREITS [specific] RO [certified] #7 IV D UAS IZDWT, ERTIER
DRI ZEET D Z LA kOHNT WD,

FERAICRADBEEFEICEVTEL, YRIZFMDOFENE 6 ITRT LD ICEHEHICTIN
THY. UAS ofEHABEICHAINDIBIEYATLE LT, MEBEEZICEIY LTS
N7z 5030-5091 MHz H D3, #EFEEME (LTE/5G) F0FERLERKREBRYIFESDZ
ENTRINTWDS, —AT. ERNLARLOEY TR/ RITDMEICDOLTIL,
EMBEOHFLURBOLMTICERONTE Y EU &KL LTRSS —BICHEET 27448
AEFR2TULARL,

% 6 Annex E to AMCI1 to Article 11 ICHB T2 EAEFE (C3 VU >~ 7E9E) “

el SEESEL NI sEELRL NI e EL AL
(level of (=FRIh3&EZED (=FBIh2&ERSE (=FRIh2&HEEZED
integrity) EHDLEERAIEEL) DEGHFRIL) EMHHLEBRBE L V)

Esf(E VEEEZ CZUYIoM | VIBELRILERSE VC2 YUY IITIFREFERD
HE. EIREREA S b ARBHOFERIBE,
IER R BRIEEGH
ENEIN-ERERZEIC
EHT 201D TH
3 LYW %,
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fMlAIN | VEEODEHET TRARE | vERAARIZL > T, vV BIEROMRENERI N
%R R BAESHFOFERIHFRS FEMLZE AT 355, MERARFERK
T L DR N3G H 5, () : #FEHEZF2 Y b s () EEEE
BT B | v (B REEA. UAS 7 — o BRHFEE) O v b7 — o AREEE)
buis ML D IR E IR FERANFRIND Z & IZBRE S NAR L,

7 MIVEREMFICERL LbH 5, vizZL, C2U Y IERD
TWB3ZeaRTIEIC | VERARABICL > TIE. T-OIMEBBBIEFEIC
F V. BEHE~0BEEE RHIREE I E RS 2 BT o NEE
RiHTHZ L) DERAIPBLE LR D5 (5] : 5030~5091MHz)
ErH 5, DERZwmEL T 5ER
LEHB, WITNDBE
b, RFAREFEHOE
BIZIERALr”BETH
%,
XC3 U :C2 YUy IIZRBRITICHELRBERD Y >4 (Communication link)

EMZH D,

£ 7-. DECT-2020 NR (. ETSI (FRMNEBEBSBEZRENMHERE) o TC DECT (L& U EKE
SINTE|RA 27 —AFKTHY ., EkDa—FLXEFEM@IS DECT #E#&E & LoD,
[oT REEXRA®E, LXICTT7A4RX—=F (BE) Zrv b7T—7IlB T 20EBEEZEN
ELTHREINTZHDTH %,

INzEzBFEx. RMEXBIREZE S (CEPT/ECC) . 2024 £ (T ECC
Recommendation (24)02 ZHF17L. BA2WSVCELRERSZOBITSR UAS ([CH T2 5HE
BIEOR®E LT, 1880-1900 MHz H % Of 1910-1920 MHz & O F| A #HE L TWL 3,

E#EICH L TIE, DECT-2020 NR # AW/ ERA#MEE L. HEREMEEICNZ.,
MDERS AT LEDHELZHERTIEIN S, B/NHERERCERRESDERLEHEIC
DWTHEEINTLS,

DECT-2020NR #| AR 017, BRAZMFZ % 7 1C. ECC Rec(24)02 O FRINTOEARMR
%[ 33 12T,

# 7 DECT-2020NR FBE 0 #21fr /BRI &MH
B EREM BHERE
EEEN « *(EBSH (EIRP) <24dBm
« ETSI TS 103 636-2 ICEC& & T W 2 X (SHEH ) $I7
(TPC) XIZREDHE
FrozILT 4R |DECT 4 v 24> BT v 3 L3ER (GDCS). ETSI TS
103 636-4 [9] ICRRE SN TV B EXIZAEDHE
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FEHEBROER | BUFD UAS O KERHEIEIUTICHIRINEXETH S
Aol Ee «  #WAEBT 500 m

« EMNEBT 1km

BEEABRKOER | HEOHENXE (1 km®) ATRKICRK 3 BOBUF UAS
HE ZERATE, Z0HE. BT UAS ORAERHHHIZ 500 m
ICHIREINBERETH D

XdBm : ImW 2 E# ¢ L-BHDOEf, ImW=0dBm,

Click on the country to see all documents and country status

Yes:[ll  Yes partly: Committed: Planned/Under Study/See Remarks: No:[ll  No Info:

33 ECCRec(24)02 ORI TOEAIRR
(X75VR TFToyv—20, TRNZTETELEFH) 4

4.2.3. REICHEITHZEOFBIKICH > BRAABE O M

HETOUASHEITBEYRTLNBICET 28 ma BB 5, RiE. BEICH S5 UAS
DOFBIZY /- > T, R LAN (2.4GHz/5.7GHz) XIZETFIIMZE#EA (35MHz) (218
ESNRARBEZFERALTHEY., RICEELEROEHFREMRFO T TCHFAINTWS, 7=
2L, BHEREEBOHNGIRICLY HRELRITERMZIRETE AW, REBBERITIC
B L TW AL,

EE Ofcom (£ 2025 FIZH WL T, “Spectrum for Unmanned Aircraft Systems (UAS)
licence” DEFIRAEFHIT L. REBEMRITTYH —E X %2175 UAS EREHNIE AL ERS
1V REEOHERV, BEICHVH AL EIRERICET2BRNIBEINTL S,

UAS BAEICRZEREFIE. UTZ2E80KkA REGREBOFERF A2 RETEE R S,
BE, REFICHEHIN TV EHEROFERICH /2> TiL. CAA (Civil Aviation Authority)

4 H g Implementation status ECC/REC/(24)02 https://docdb.cept.org/implementation/28612
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DO DIFADNBEE L DBIFEP,

—EDHIRNRINZDGZELNH D, ZDIH, FA—V

OEBRICHIL D, BEITAZINRTCOHFAZEE LTELHELADH S,
A v F&IaArrO—n: =ZREEHREI EELZHEL, MiTa~ > FE2XEL, #

RDORAE, RIT.

[E1UN & HIE AT BE & 70 5 aBAE

F—&taflk 1 UAS HIEGRCT — X DR A O— F@1E % =it (T X(Er k&
TEH-HDBE

BFHUER : ORBEES UAS DALE CRITR S & HEFA

RRE D7 HDBIE

HREELE (DAA) 1 UAS A ELETEI Z Y . BlRayis (o UASA L) Z#ES 2

7= DBIE

UAS BREMITOT A X Tld, FATTRELEIRIERS & B, ERT 57012
MNEFITREERNLERTESHAZHINTLS, UAS BEEOS ALV XA THAN—IH
BIFEAEDHESZ. BICMERER Aty RICEDEMEE COFERAINRITINTS

V. FFAMEIEEICE Y, hoDias% UAS TIEAT 2 Z LA AJgEL %4 D,
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RATHEANT & LRI A7 CNS AT IS A, fRMICEAD RAENS CNS &z M5
ELTEHMmAITThNT WD, FHlIICH > TlE. BERE. IAURVMEEKE. BE. B
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mEEEEMMEREE LTIIEINTW S,

—75 T, VDL Mode 2 ICDOWTIFEADIX b, BRE, EBENBEZHMEL. EEINAL,
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*x12 AXZEIZBWT

cOMM
5G Cellular
5G Satellite
Integration
Bluetooth
* CBand
DME Whitespace
* Laser
Communications
LEO (Commercial)
VDL Mode 2
VDL Mode 3
UWB MIMO
Frequency
Management

=13

NAVIGATION
Barometric Pressure
Altitude
Radar Altimetry
Altimetry with
Broadcast References
GNSS only

® GNSS + INS/IRS

(FOG/MEMs)

GNSS + PNT Nav
GNSS + elLoran
GNSS + GBAS (LAAS)
GNSS + WAAS
GNSS + RF mapping
GNSS + SAR/ISAR
LIDAR

Machine Vision

IR

RF Beacon

Sensor Fusion

XIS & LTUL D CNS £4i7 5

SURVEILLANCE - AIR
ACAS-X, TCAS

ADS-B (current)
UAT2

Dedicated Short Range
Communications
FLARM (European)
LIDAR

FMCW RADAR in GHz
Range

K Band RADAR
Acoustic Detection
RF Detection

5G Cellular

THEDRERBELEZEZ LA BRI (C:

SURVEILLANCE - GROUND
Advanced Doppler Range
Gating Radar
Bistatic Radar
Army Ground Based Sense
and Avoid
IR Sensing
Lasergate Monitoring
Machine Vision
Holographic RADAR
K Band FMCW RADAR
uws MIMO
Mode C/S Multi-Lateration
Acoustic Detection
RF Detection
5G Cellular

ZEBE) 2

TECHNOLOGY

RESEARCH NEEDS, DISADVANTAGES

VDL Mode 3

Appropriate bandwidth and FAA acceptance.

5G, Satellite Integration

Latency is a concern and may be inappropriate for some functions.

LEO (commercial)

May have dual function (communication and navigation enhancement).

CBand for C2 Consider but investigate whether bandwidth is sufficient for both UAS and UAM.

5G, Cellular Prioritization, market case, and antenna pointing issues must be resolved. Capacity
claims may be overstated.

VDL Mode 2 Not recommended. Cost, capacity, and latency were concerns.

DME Whitespace Not recommended. Capacity is insufficient in largest U.S. urban environments.

Laser Communications Not recommended. Not mature for UML-4. Suitable alternative for UML-6.

Bluetooth 5 Not recommended. Short range requires too many ground stations for viability;

interference from nearby emitters limits the usability for flight-critical applications;
a consideration for cooperative surveillance only if UAM speeds are low, e.g., 25

mph.

51 HH#h : Reliable, Secure, and Scalable Communications, Navigation, and Surveillance (CNS) Options for Urban Air
Mobility (UAM)
https://ntrs.nasa.gov/api/citations/20205006661/downloads/UAM%20CNS%20Final%20Report%2080GRC019D0017
%20with%20App%20A%20B%20C%20v2.pdf

52 8 : Reliable, Secure, and Scalable Communications, Navigation, and Surveillance (CNS) Options for Urban Air
Mobility (UAM)
https://ntrs.nasa.gov/api/citations/20205006661/downloads/UAM%20CNS%20Final%20Report%2080GRC019D0017
%20with%20App%20A%20B%20C%20v2.pdf
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v New Low-Cost Operators

= Had no masts, renting space from a towerco

= Had no RAN equipment, renting it from the suppliers along
with a maintenance contract from them

= Had no core network, buying it as a service from a
hyperscaler

* Had no shops or physical presence, performing all activities
online

= Had no central office, using rented premises

= Potentially, had no direct customers, selling wholesale
capacity to MVNOs who handle the customer relationship

The End of Telecoms History by William Webb, 2024.
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Al

Machine Generative Al agents
learning Al Al robots

Three interdependent
technologies

Mobile Cloud

Cloud Sovereign Distributed
computing cloud computing

Mobile Mobile Advanced
telephony broadband ~ connectivity
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Network APIs
RAN
—|| 2 X &
Identity&Security QoS Location
\
Communications APIs

I
PBAC: Priority Based Admission Control -

5G6SA% Yy T — W FEET HHE - iﬁ{i& RCS: Rate Controlled Scheduling

RRP: Radio Resource Partitioning
GSA ” 5G Standalone August 2025" 0 7 — & % E£ 2 /ERL RPS: Relative Priority Scheduling

Messaging Voice Video
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Mission Critical Network (MCN)
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2 (Digital Air Space)
Non-terrestrial Networks (NTN)
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Technology standardization ~ SPECtrUm
trials

Research

Open 5G evolution

High performance, differentiated networks

Consumer Residential Industries Enterprise Governments Society

Low/mid/high Stand Network RedCap Cloud Core API-driven Al-driven Edge

frequency bands alone slicing IoT Cloud RAN  monetization automation compute
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’ Humans . Machines/loTs ‘ Al agents

@O

2G & 3G 4G & 5G 6G
Built mainly for human Expanded to support machine Extend further to connect Al
communications and loT connectivity agents and intelligence

3 ©2025 Nokia ‘ 6G Executive deck - Nov 2025 NO( IA

ARTTAETAHBAITYITII A
. Humans B vechines/iots ’ Al agents

Today’s Tomorrow’s

networks <E> networks %

- Excel at connecting people and devices reliably and - Will evolve from connecting data to
efficiently, optimizing speed, coverage and capacity understanding and processing intelligence

- They are still predominantly data transport systems - They will process Al tokens and inference

tasks in addition to transmitting data

2G & 3G 4G & 5G 6G
Built mainly for human Expanded to support machine Extend further to connect Al
communications and loT connectivity agents and intelligence

4 © 2025 Nokia ‘ 6G Executive deck - Nov 2025 NO< IA
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5 © 2025 Nokia 6G Executive deck - Nov 2025

6GIZEL AL TRIE CH A & [RIFFICE AR AV IE
Eaml-UEETAEHICEKETSNTVET

Support Al-powered devices Enable new and
and new form factors enhanced services
+ End-user devices will go beyond * Immersive experience, digital twins and
smartphones. critical communications that began in

+  With Al agents and TN/NTN integration, 5G will mature in 66, reaching scale.

they will enable more intuitive and « New services such as sensing-as-a-
seamless communication. service will emerge.

6 © 2025 Nokia 6G Executive deck - Nov 2025

NO<IA

ETHY. REDFE

Unlock new
business models

* Networks are evolving into versatile

platforms beyond traditional
connectivity.

* 6G will accelerate this with new and

enhanced capabilities.

NOLIA
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Performant Intelligent Sustainable Cyber-resilient
Driving performance, Leveraging Al for network Supporting a low-carbon, & secure

network efficiency, design, optimization, and circular future,
innovation, and unlocking operation, while ensuring whereas fostering
a new spectrum to fuel seamless connectivity for greater equity for people
economic growth devices and applications and the planet

Focusing on innovative
security measures and
pioneering quantum-safe
technologies

8 © 2025 Nokia 6G Executive deck - Nov 2025 I\O( IA
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6G commercial
launch

6G trials & use case L
exploration

10 © 2025 Nokia 6G Executive deck - Nov 2025

DYIFEELGEIB (CR)E

6G research & vision
formulation

6G standardization &
. industry consensus
First 3GPP 6G workshop meeting,

Incheon, Korea, March 10th-11th, 2025

NOLIA



Immersive
multimedia /
Cloud gaming

Fixed wireless
access

Development of new
and existing real estate

* Unlock new spectrum
* Improve efficiency in existing bands

Al and
data driven

* End-to-end intelligent system
and enablers

e Al-native framework

Extended
reality

Integrated
global
connectivity

A single architecture
with a modular design

» Asingle architecture for smooth
deployment

* Modular radio-protocol design

NextG mobile
broadband

loT/LPWA-
native support

A strengthened
foundation

» Non-Terrestrial Networks to support all
device types

Programmable networks and API native




Accelerating
digital-physical
fusion

Processing
Element

Harnessing Exploring Preparing
the full potential converged 6G and J for the quantum
of Al Al through era
parallelization
and acceleration

6G networks will be at the center of a hyper-digital future

Advancing
beyond a simple,
scalable, secure
6G architecture




Fh=BE6GEIREDEDICT BEHDEZYIUFENTWNET
HEBTOE R EEADEBI RSN

India
t, -
S60NS
Japan M-
F(C: - TXA-X-11 '
: South 5 ¢t
0&,_ A Korea 8

h China
NIST &

Nokia holds key leadership positions within the European (6G-1A) and
North American (Next G Alliance) ecosystems and is active in India, Korea and Japan.

16 © 2025 Nokia ‘ 6G Executive deck - Nov 2025
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17 © 2025 Nokia

6G Al-native air interface

doécomo

© NTT

Joint research
collaboration to
improve performance
and minimize energy
consumption

6G Executive deck - Nov 2025

REDFZMDEER
CSPREROIHL D121

18

6G Al receiver for distorted signals

Joint research on
Al-based digital post-
distortion receiver,
HybridDeepRx, to improve
6G coverage and efficiency

ROHDE&SCHWARZ
Make ideas real

®

© 2025 Nokia 6G Executive deck - Nov 2025

(1/2)

Wireless Al Interoperability

Joint research on Al- Qualcomw
interoperability

technology to boost

wireless capacity and

performance

(2/2)

6G energy efficiency improvement

Off-peak hour Models of EE features

Jointly evaluating Energy
Efficiency features by
combining Nokia's EE
model with KDDI's real
network data.

ICAS

Explore real-world use
cases in an industrial
environment and
traffic scenarios

ARENA?2036

NO<IA

Digital twins for mining operations

VVALE

Research agreement

signed to implement a
cognitive monitoring
network services, enhancing
safety and productivity

NO<IA
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