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1-1 |Ericsson + Qualcomm |Bi&XIET3EERS - [1] #Mbps New Radio (NR) MSS nNodeB #m* (TBC) -
Reference [1.a] BB BEE - see [2] HaEZ#EE (TBC)
1.5 |Omnispace RORBRABOEET loT 3GPP 5G "NTN" Releace >= 17 S band FIEE _ 70-F/XYENTN, < 200 LEO
Reference [1.b] HER NB-loT 3GPP n256 Spark-1 et Spark-2 B2 + 15 MEOBIE
1.3 |Sateliot FLIAZH, AWSEEE oT 3GPP 5G "NTN" Releace >= 17 B LEO#AE, . _
Reference [1.c] R&DRFH NB-loT FIEE
3GPP NTNOIE#(L - 17 loT, 3GPP 5G "NTN" Releace >= 17 - BARTBARE, T1YY1TN 5G
1-4 |Echostar - Hughes N _ ' S (M EAEHA GEO & LEO -
r-raghe BALESCHEIBEY | f¥RAIBBORIHEME NB-loT & NR ™ ) FYRT-I%HETED?
2 Systems compatible with "TN" smartphones
Space X and T-Mobile | BRY-PIERET | Avt-Y, B, & 4G/5G "TN" helibidii Starlink LEO , | BomfevzMinicLT23-255
21 > PRI LEETE. | TSl OB B DT TA uplink 1,910 - 1,915 Generation 2 25m? | th. AUNEROTESV2AT LIS
eference [2.a] IR T E. T = ) downlink 1,990 - 1,996 eneration (Starship) BISEICHK7Z,
AST Space Mobile B0 Bluewalker 3] R FCC AERAS 1Y A 20014 L0 EZETHEL, 30
2-2 . yt-Y 4G/5G "TN" LEO#L3 2
Reference [2.b] BECTHERZENE X / ATT cellular 700-960 MHz il 64 m Mbps~1G £ B1EL 93,
lLynk T 11HES el - . Jae .
5.3 |Lymk g ge?—v;:rzsz;v #HIO-FIUE, 3GPP 2G HSEEMEMMEE  [LEO MESE. P¥|1mx1m K B
= | Ref: 2. P SNS d 3G, 4G 600 - 1,000 MH RYI AR 0.15
eference [2.c] DIEETHBEE (an ) z iy FZAR m)
3 Hybrid cellular + stallite
" Globalstar MSS Rlif##si5 | LEO Globalstar
Apple + Globalst N 3GPP "TN" % E &% ik . Apple al toh
3-1 RP? ¢ c[; a]s ul KENTEEZRKLE | R2RSOSAyt-Y + Gl bml'ﬁ:%"ﬂﬁ EYUEHRLE 1,610-1,626.5 MHz +REIGE - ppie :éoN?rp'\TeTrs o nave
ererence [2.4, obaistar TYEHR SH 2,483.5-2,500 MHz | (95% Applelti &) plans
. X . |THuawei Mate 50 EE(%| . oy 3GPP "TN" £ EEN EHEEARGEEEREE
3-2 |Huawei + Beidu satelite R EESMS Y= Ya-bk-Ayt-Y + Beidu? BESOTES
J7WIALDSGET LFY . 3GPP "TN" % E:5i
3-3 [Iridi PAUSDY Iridi L& —_ j— _
ridium F NI Ayt-IvY + Iridium ridiumALE

[1.a] https://www.thalesgroup.com/en/worldwide/space/press_release/ericsson-qualcomm-and-thales-take-5g-spacedevice /
[1.b] https://www.thalesgroup.com/en/worldwide/space/press-release/omnispace-and-thales-alenia-space-announce-successful-launch-first

[1.c] https://www.satellitetoday.com/iiot/2022/07/22/telefonica-to-collaborate-on-5g-iot-service-with-sateliot/
https://sateliot.space/en/news-sateliot-space/sateliot-works-with-aws-on-innovative-cloud-native-5g-satellite-network-to-connect-iot-devices-directly-to-satellites/

[2.a] https://spacenews.com/spacex-and-t-mobile-partner-for-direct-to-cellphone-satellite-service/ https://www.lightreading.com/satellite/t-mobile-and-spacex-want-to-connect-regular-phones-to-satellites/d/d-id/779964?

[2.b] https://www.nokia.com/about-us/news/releases/2022/07/28/nokia-radio-technology-to-enable-ast-spacemobiles-direct-to-cell-phone-connectivity-from-space
https://ast-science.com/2022/09/13/ast-spacemobile-confirms-successful-launch-of-bluewalker-3-into-orbit/

[2.c] https://spacenews.com/lynk-global-gets-first-commercial-satellite-direct-to-cell-operating-license/  https://lynk.world/lynk-announces-successful-deployment-of-worlds-first-commercial-ready-cell-tower-in-space
3.a] https://www.reuters.com/technology/apple-picks-globalstar-satellite-service-iphone-14-series-2022-09-07/
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https://www.nokia.com/about-us/news/releases/2022/07/28/nokia-radio-technology-to-enable-ast-spacemobiles-direct-to-cell-phone-connectivity-from-space
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https://www.reuters.com/technology/apple-picks-globalstar-satellite-service-iphone-14-series-2022-09-07/
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% (F5yhIA-1) BUAIA—5— | LandSatt> | v HiHFBY—-ERAzure BEENB0 EE 1R
R~ A2 Sentinel7— Machine LearningZ5 & D BURIA -4 - BIEER AR
EMETE |\ smiRft )\ ADBILEBZI-RT NS )| BE~EE g
e A “\(iDirect _ \(KRATOS | EAFTZ
) i v BEHOEE- || v FEOINY —
v’ laaS: v BE7-50 s . BaoT—4
) Iaas - e Hh FiEE% R~F—51& | v laaS: ~
= __ AWS ETH %*ﬁ'ﬂiﬂ FEH 7w #H 7w — *%%W'ﬁﬂ:l'(c_
= ('f/jj) => = 4&!&“*‘) |\ f‘fﬂ@'f&:mx?\‘/ g *:I:O)T —9 N
T_g%*g %_:AWS’]j'j _ N _ L - GCP%IE}EH
y 'GaaS*Z: \_ J\_ 1LEUVTRE )\ Feirtt A #FH 2 AL _J
82 jons ‘mET-Y% | B E/FY-EX L : Leaf Space
2 _\‘ﬁgg_égg GaaS#iEL | AWS Ground L9 EARzure Orbtal i gy (LR
7—7F \_TZE J stationzi2fit BN GaaS2#GCP_LICHBEE

1) —ERETEROEDEET.,

*1: GaaS: Ground Station as a Service®Bg *2 GO: Orbital Insighttt DIt BHIRZERIIFEERDHT7Y *3 GEE: Google Earth EnginetU TGCPTiRIHEN 2B R EHRARMT) Wi —>
HiFT) HEREZEH). AWS (HERE) . NASA/IPLEEEER. ZDNet, AWS . AWS (Capella) . KRATOS. ZDNet (Airbus) . Microsoft(iDirect) . GCP (Synspective) . RESTEC, E5/fl (Planet) . Leaf Space



https://dev.classmethod.jp/articles/satellite-maps-from-here-can-now-be-used-in-amazon-location-service-maps/
https://aws.amazon.com/jp/location/data-providers/here-technologies/
https://www.slideshare.net/AmazonWebServicesJapan/awssummit-nasa20120914
https://japan.zdnet.com/article/35166885/
https://aws.amazon.com/jp/earth/
https://aws.amazon.com/jp/blogs/news/capella-uses-space-bring-you-closer-earth/
https://ir.kratosdefense.com/news-releases/news-release-details/kratos-collaborates-microsoft-enable-cloud-based-satellite
https://japan.zdnet.com/article/35180689/
https://news.microsoft.com/ja-jp/2021/12/17/211217-new-satellite-connectivity-and-geospatial-capabilities-with-azure-space/
https://cloud.google.com/blog/ja/topics/customers/synspective-inc-google-cloud
https://www.restec.or.jp/notice/notice_year_2021/0902.html
https://sorabatake.jp/22370/
https://cloud.google.com/blog/ja/topics/startups/leaf-space-enabling-next-gen-satellites-on-google-cloud

3-1 5G/6GICAEEREESAFADRE %Ia

3-1.6 55 58AHTHT 22-002-R-019

> @SEAEHIIEROMSOIENS, EXBEMFBEMDO—EPEL THEET S KERFTENEITH.
> 5G/6GDHIBILDENEZEIER . RBHICHAREZED TLOKDELH DD TIXELD,

BT I
Fact Finding&0f RO BB BB e
! BIRETAREZZRMLAN
BS Em AT B 388

EEEM BARDARL—-F(EHAPSE s - 3GPPHUBAMIGU IRl RZ R
-3GPP Rel17Z(CEVLTNTNA s  EHYITIS v HAPST(FEEM M E EERHASATALVTEDBIANETER
TR EEnz('22-61) ® HAPSENAIL(VIN>Y v 3GPPEE#(LEZEAIC (RY ) N
-Rel18T5|&EE, H/\LyHLER. FRINITNR A>Ty BEABEEEEL -HAPSESE®D &5, FEMEFEMEY
[ L BRODHLIRBEREREHLERD NREEHAPST (7> 2% &S, [C3GPPEBEICBMINETERLD,
ARIEMMRETEINTVB (' 23ETOF R (20204E28)., (B UB{EIREICSIN)
E)s ® NTT,RIE, ZH/(—ISAT. HEBaH
-Rel19THREFHM (/NS ARY I7NZAOMHANHAPSE v HAPSLISL. BIESER 1. 56 RANBOfE#IL- 79I BE
> MW I THEAR{EEN 25 TiE HAERLICODI TREER TOASREINHEN aF it 52
('25) #&5(2022518), 10, - 5G/B5G/6GENTNHEZHE i

® Space Compassh'= s - 5G/B5G/6GMith_EF(RAN)DIE S
FiiEnS .ﬁ,é‘]\/ﬁl—j_‘{\jg'?\“} {2t BAEPHASSH, ‘
B0 (1 EIE Ty oy NSRS AN ND—Dgi82 52 (2022 2. 5G i (NFV. R531>29%F)
THST. MIIBNAET BN, a5 F/F) il
2 e = o - 5GIHiiDZEEE (NFV : Network
(CHDFEHEIoTX—hlE. [238KIC . ; . . _
Rell 731503 25 AE U — 233 |& HEMOHE Functions Virtualization. NWA3
7+ISALTNG, BEtor— @ BERCREROARL -~ 1>>7) , "
R InEIMEEERE R -SSR T I AHIEONB 0T

° BIZT-INZ0\,
® EEBREIATLLLTD
BNE(EHENIRLN,
/-"—"-\\_
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3 . *E%jé Eﬁﬁwg 22-002-R-019

3-2 FLUVEI BB E S AT DTS - vvvvrvrrrrrrrnennenenns (p33)

3_3 %ﬁigtjxj_—h]:o'r@gﬁﬁ .................................... (p60)

3-4 FEEBEILLDIFERYN)-IDOHRET - (p79)

3-5 FIZE(CIPEFIBSAOXIAT L BRIINFHE - (p130)

3-6 TR BT ZT o oevverrerrrrerrrereriirninianinnns (p156)

3-7 BEIFE -BEMESD v (p162~175)
AST=C
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3 - 2 %ﬁbb\%ﬁj‘%ﬁ1§ \\/Zj__Ao)EJEIE e 22-002-R-019
((AEER) R

HFRCHEWTERBIEEEEFEEENMERLU CVWSEEBESATLAZRE I DL 2. FERICMAIFT
MFREFEINTOFIUVWVEEBES AT LAZRATI DL,

(S FTUVBES AT AICBVWTREZE(SROSNBHEEEIEEE . RURAO—-NIOWTHREIBL.
(2) 2026~2030F % RIBFAFEBREIATLAOEFCHEFIBECOVWTRBEL., LHBIEL,

k(?’) RRABICHENT, HARDEI - 55 H2 DL, FLHBIE )

(GAEEBIRR) )
(1) ASTECIMRET 3I5MHALLC. B R GERIN TV EEBES AT AL TN RT3k
(7>7F - RAMO—FHERSE ) (COVWTEIRL S,
HHET. L3325 AP RS 2RI RO FE AL,
BHET. RN HES(LL FESA) D754, ESADRIRETE(ARTES) (RIS 3 A E=HLE.
(2) L2|Oé6~2030¢0)§ﬂﬁ(:3(,\_€\ ASTECADBIERZBL(COMTTBELBIC. BHFTIARICEAT BTk
RELTz.

(3) (1)(2)EnRERRZOLICHARD ;- 5HDDTZEMUIZ,

& J
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3-2 HLLWVEEEEYRFAORE e

IVEHF4ITYIVY S
NN

3-2.1 A7 hix
#541

3-2.2 BE&HME
il

3-2.3 F—ii

3-2.4 5#d3- 55
pariil

» LEOQ/MEOIFFE AT I AT L —2 3> hEEEE E ., Starlink($ZE 2% FIAL.
2022F KR FTICHFR46H E ICRER,
»GEOFEARMCHTSE ! | RIFCIHIESDSEL 2(CF81T.

» GEO&R Scim3t&i2(3SDSEY
> LEOAHEAE (I S B CHERBEL LUBEFMERAOERNHSND.

>BIEY-CERICEATIE-LEERDIEKXR, JLFEUF1{LEK. LEO/ MEOT
DO — WE S ER(CED, BFEEE - AFIHS SUE—ARYE LI HisER
MRS TETWS,

> BEOH_FRICBONTIE NS TR AIE TFHALRHSET CEB LU —L%UT
VA1 LTHIFHT I ENH S,

> HiRZR R TET I IOy H T — i CH BB E (LI AE,

> LEO/MEOD ISR EEIFEET(E, E—ASIEIEERE S HN w B fre 20, th
R TOERE{CHIFINNELRD, 1RFTEHEL TAIZAVCREICIRETNS Z
R9, (IAC2022 TORELNZIF)

> BERRNROEZERS.,

>NWFE-LADEFEBRNY>THEHEANSARTIHANEEH DD, JILT
SHINERLO— ROF—F /N1 AN A fr . EEEN DEANEARE A FIE(CEERD,
>BEREOEHNOOZMENEEZ T, MEHEFEIEREL AT ORENME,
LBER/O-REEAT 2.8E70YDEERM 3. BFERY > Tl
4 1ERB S as sl
*1 HTS : High Throughput Satellite
*2 SDS : Software Defined Satellite
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3-2 FHLLWERBEY AT ADRE
3-2.1 AT LhEzFhFEh)

&BmE>
ATh

1234

22-002-R-019

(1) LEO/MEOW®B(EXAT>AFL—33> (1/2 “ _
- REMEER M IV ATL—Sa> atiEE 55—t 7y S5 — MEAUS LANEXT, MEODO3b mPowerDiEtamd.
@ BEFREIAFL SRR TEAEN TbpsElE
@ LAT>SRLEOTE50msELT o “
3 BIEMEETHE —ATA—7, E— Iob ST REDILFSLUSEEL TS,

FELEO/MEOEEIVATL-YayDikiR (2022F3 AR TE)

ILFYEYT1

ISLs (as of Q3 2021)

capacity

optical ISLs, OBP

Space-X Amazon TELESAT . SES
: . OneWeb . Iridium NEXT
FE/5X-5 Starlink Kuiper Lightspeed O3b mPower
. . BHAEELEODS . = MEO
AVv1-N-% AYo1-N-% . . — LEOTZ
Y257 LKL TN RR TN T a, L. wmwrsm |0 010 | eoraunsrak-
" " BRI R = L&)
HERK 4,408 &' 3,236 1% 650 15 198 1% 72 & 11 1%
(TLEFEE) (>50%) 0% -66% 0% -100% 0%
AFOBERE ~88 Tbps 164 Tbps ~5 Thps ~10 Tbps ~170 Gbps ~2.7 Tbps
(1BEHVEE) (~20 Gbps/sat.) (50 Gbps/sat) (~7.5 Gbps/sat.) (50 Gbps/sat.) (~2.4 Gbps/sat) (200-315 Gbps/sat.)
EHBEREHTE) ~22 Thps ~40 Tbps ~1.2 Tbps ~5 Tbps ~50 Gbps ~1.9 Tbps
JEI;&%{(-;E\ Ku-band Ka-band Ku-band Ka-band L-band Ka-band
a-v¥-vv9)
gaEs LEO LEO LEO LEO LEO MEO
(BE) (550 km) (~600 km) (~1,200 km) (1,000-1,350 km) (780 km) (8,062 km)
HEES ~260 kg ~650 kg ~150 kg ~700 kg ~860 kg ~1,700 kg
i A2 ~5 years 5to 7 years ~5 years ~10 years 15 years >10 years
ATy —cmszrs) < 50 ms < 50 ms < 50 ms <50 ms < 50 ms ~150 ms
O[Sy Beams: flexible Beam- Phased array antenna Dynamic beam-
AL L Steerable beams, shape, steering, (FBEEL) hopping/forming, TDD architecture, forming, steering,

optical ISLs, OBP

sizing
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3-2 FHLLWERBEY AT ADRE
3-2.1 AT LhEzFhFEh)

&BmE>
ATh

1234

22-002-R-019

(1) LEO/MECIEEXAIVATL—23> (2/2)

@ BIERAO— MIBVIR G KENRSTZARTL Y MOEBEL)IH RIGEL T BAEREECERDIEA TS,

VAT L%

FELEO/MEOFEEIVATL-YaVDIRIR (20225F3 ARTE)

Space-X Amazon TELESAT . SES
. . OneWeb ) Iridium NEXT
B/ (5A—7 Starlink Kuiper Lightspeed O3b mPower
; 6.7b raised since $3.4b raised pre- )
BEERERE $ ! ! Likely internal (from P Internal, equity, debt, $1.8b raised .
ShERRE 2015 (ot only operating cashflows) bankruptcy, U.S./Can. C-band Fully funded (internal)
- Starlink) P g $2.7b post- T ' $1.2 internal
‘ 2017
B - ARtRIFHA 2021 TBD (likely >2026) 2022 (polar) 2026 late 2022 / early 2023
Fully operational 2019
BELREYE-LH 8to 16 (249 16 24 48 5000
T t (gent) & |ansParent gent) & tgen)& R tive and T t digital
_ . ransparent (gen ransparent (gen egenerative an ransparent digita
BIENIO-FOFE P ) 9 regenerative P ) g 9 ) Regenerative P .g
regenerative (gen2) (gen2?) regenerative (gen2) analog beamforming beam forming
gen2?
RI1O-FHEBED
HEE 1.5kW (HEHRBL) 250W 3.6kW 2.2kW (L)
(1Bt &)
HEARX Electric Electric Electric Electric o Electric
BtoB, BtoC, ) ) BtoB, Mobile and ) ) . ) )
d1-A7-2A . . Mobile and fixed . BtoB, Mobile and fixed Mobile BtoB, Mobile and fixed
Mobile and fixed fixed
N 56° South and 56° North pole and 50° South and 50°
HNLyIEE 55° North and South Global Global
North south pole North
F-roI4# (IE#L) (1ERL) >100 25-40 (FE#L) (fE#L)
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3-2 HLLWREBESATLADRE

3-2.1 AT LEUTOEFTSEH (2) GEO HTS> AT LhE4H1 (40GbpsEA L) 22-002-R-019

| Name | Launchdate | satelliteBus

ADZKIC, 40Gbpsl FDBES=%H5.
2018FELABF(CFT EIFELEFT LIFFEDER
IFEE%RT,
2024FFE TV INAB UK IV ADFRBLE
ENKFEZHHTVD, CNSOFEEDOFFEIL.
t EHASOIVY RCEDIBEKEEZB]E TS,
YIMNII7EERFE(SDS: Software
Defined Satellite) THREBO>TVBIETH
Do

Hylas 4
Telstar 19 Vantage
SES 12
AlYah3
JCSat-18/Kacific-1
Inmarsat 5F5 (GX5)
Apstar 6D
Konnect Africa
Turksat 5B
SES 17
Viasat 3 1 Americas
Konnect VHTS
Viasat 3 2 EMEA
Inmarsat 6F2
GSAT 20 (CMS-03)
Jupiter-3 / Echostar 24
Satria (Nusantara Tiga)
Viasat 3 3 Asia
Inmarsat 7F1,F3
Superbird 9
Intelsat 42 (SD Sat 1)
Optus 11
Astra 1Q
Arsat-SG1
Inmarsat 7F2
Intelsat 43 (SD Sat 2)

Satria 2 (Nusantara Lima)

Thaicom 4R
Arabsat 7A
Intelsat 41
Intelsat 44

Flexsat (Eutelsat)

05/04/2018
22/07/2018
04/06/2018
25/01/2018
17/12/2019
26/11/2019
09/07/2020
16/01/2020
19/12/2021
24/10/2021
2022
2022
2023
2023
2023
2023
2023
2024
2024
2024
2024
2024
2024
2025
2025
2025
2025
2025
2025
2025
2025
2026

BE>
ATh

1234

NGIS GeoStar-3
SSL-1300
Airbus D&S E3000EOR
NGIS GeoStar-3
Boeing 702MP
TAS Spacebus-4000B2
CAST DFH-4E
TAS Spacebus-Neo100
Airbus D&S E3000EOR
TAS Spacebus-Neo200
Boeing 702MP+
TAS Spacebus-Neo200
Boeing 702MP+
Airbus D&S E3000EOR
ISRO I-3K
SSL-1300
TAS Spacebus-Neo200
Boeing 702MP+
Airbus D&S OneSat
Airbus D&S OneSat
Airbus D&S OneSat
Airbus D&S OneSat
TAS Spacelnspire
GSATCOM Bus
Airbus D&S OneSat
Airbus D&S OneSat
Boeing 702MP
CAST DFH-4E
TAS Spacelnspire
TAS Spacelnspire
TAS Spacelnspire
TAS Spacelnspire

Proprietary Information : Not to be disclosed or reproduced without specific written permission from ASTEC

BSS
FSS
FSS
FSS
FSS
MSS - VHTS
FSS
FSS
FSS
FSS
Broadband
Broadband
Broadband
FSS
FSS
Broadband
Broadband
Broadband
MSS
FSS
FSS
FSS
FSS
HTS
MSS
FSS
Broadband
Broadband
FSS
TBD
TBD
TBD
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3-2 HLWEEBIESATLADRE

3-2.1 SAFLELTORIER (3) F—9L— 1 002-R-019

DRSZZT Al LEOFIZ(EMEOT. # EENSR X 5BEHKED PRE(FRTE . SOGEORIEN 5125 FKEZ AT L (CTRDS) %2008 N5:E

BRAICE XL OETDEDTHS. DRSIF. FLUANPFLIVI R A

SR—=RF =55 TOIHIC. TIN50V IOF AR REREZER S
BIEZOIBECT D, EEMICR DL RADT—IHHREEY> I
OOy RO EEEEZS-URD, finfd (FEHAT-33> FHER
=, S bL B, 00y RO LERRE) EDREFIINIA LD Z

R I DIeHICRFEESNIZED TH O,

7—¥7IFv

DRSS AT LADBEDT —FTIFv(E FEDDRS ISR H%
BEUL B0 LBE2ERL TV, MEOFHET
LEO/MEOCENEDAVEEEZH/N-FBTENTED. ZNBHDGEO
BEIFEOH L/ (“DRST—F-U2IF/"- JZFIELUTTE
B4AK8) WBEICRITHE. FEALORSRIFY-ERZ2ZIEEN
BRZTVS. -y hOBBHIGL T, In50Y>Y (LEO-
GEOZF/Z(IMEO-GEO) (FRFF (S. Ku. Kai) TR &
ITTESE GEFRIMR) TEEIRENTLS,

Hh I XD MIED1—4-U2IBE0fhIC. DRSZYS3>I> M-I
- ARL -39 —, DRSI-HY -t 49— HEFN3,

LTV, RFEAOEEIREII-03](&, 2022F(FT5 EiFSNnTz, 3H1E. &
EOFEAT—23>ED)>I(E 100% DR EIREIEZEE TS,

ﬂ EU(Z2016FENSESAZIEU TEDRSEVDIIHB NI AT AZERULTHD., 2201
FB{EGEO (Eutelsat 9BMEDRS-A. Hylas-3MEDRS-C) ([CEHEARIO-R
wIEE T B, "MO-REIL—T-@EiHR—REFEHRAL. SREFRSTD>O—- ROk
shlcSentinel LEO Earth Observation constellationt—#&(SHERIN TV,

wen Y ROIDRSS(E, 244DGEOBE THERL SN, 20234 (CRHESNBIFETH Do
== S, Ku. Ka®gDOhtdL>7> 7 2ERAL. YE- MY 02T L — 3300
OB ANFEMAH 77— IOTMTCULIZZETRENTERBEN TH .

@ BA(I20024F(CDTRS (CF) BETT - —0OEEZIT>THN. S\ RE
Ka/\> RORAO—RH¥EE SN T, 20174E(C5]R, 20204F(C(F. FrtD
DRST&2IDRS- 12T _F1F51., RF(DTRS: 240Mpbs) &3 (LUCAS: 1.8
Gbps)DDRSAAO— KB EEN Tz,

e O>7(4. 1985 FNSFEHAT—2aVEHEDIHD DRS S AT LZEMLTLS.

RIEDOMSRSS AT A, 3#dLutch-5 GEOEE (5A. 5B, 5V) & f$3% (
2025%F) | $FCKELT > T7—3TN 7> T RROELMIE L 12D Y enisei-
ALC&OTHR—PENTVS,

= KEIE1980FNSDRSI AT AZEEL THD. TDZLIESHRTHD. IR

= TEOIATAE. 1991615201 7FEDORCFTE _LIFBNIZOMMEREECLOT
ZZABNTW, BRFTO21E, TDRS-LE-M (3rd tH4X) (. S. Ku. Ka/\> RDi&E
ERIC2DDRT T T T = wA . RASDOLEOFEZ(CEIFICH —E xR
LTW3,

RATODRSS AT ADHBIR R TERE

45,000 kmE COIEBE T, CNADEE/EII—U>Y (LEO>GEO—-GRND) [CBUT, %
T~1.7 Gbps. Ka/\>RT250 Mbps®OHEEM BRI — Ty MIHAIFTES, (EEOX/(>RY
>JLEO—GRNDTIZ500 Mpbst2E) )

FAED LY RiE, F—HL— NOELE, USIOBIAKE (BRIOEIS) . REHIY—CR&IRMET
SEED0H (HIx(E TDMAREDVIFFICAATR) OENEERELTS.
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3-2 HILVERBES R AOHE
2]

3-2.2 FBE0&HMESL (1) GEO3HIE(1/4) 22-002-R-019

AT DGEODHE SHEAEZET D

Bus OneSat Space Inspire 702X

Manufacturer Airbus Thales Alenia Space Boeing
OneWeb + Skynet +
Bus legacy Quantum + Eurostar Spacebus 702 + O3bmPower
. Inmarsat GX Flex (x3 ) )
1rst client Inm. F7) Astra-1Q WGS-11 (USSF)
1rst launch 2023 2024 2022 (mPower)
Astra 1Q
. Inmarsat-7 F1, F2, F3 SES 26
VEEI LG o Qg oL 6  Intelsat 41,44 1 +11(MEO 03b mPower)
sold Intelsat 42, 43 Arabasat 7A
Superbird 9 Floxeat
/._—-"—"-\\_
ANST=C
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3-2 LLWEEBIEYATLADHRE

‘mE>
ATh

1234

3-2.2 ﬁi%@%%ﬁ%@” S 12 GEO3%§7’|‘§S 2/42 17/\“1@: Onesat 22-002-R-019

Onesat(d. Airbus Defence and Spaceft(C&>TGEOEERICHFEEIN.
ZOEME, SARIANEREIANZHK T Do, L, T2 1), RETHHE
EETO7TO-FICEDIVWT, TRICEEBKOIRER T Y NI A—LAERAFEITDIELT
»Holto

20194, 1>VIBYMNE, 29232 OZ-X LISV THN-EEH, BE. BEREZHE
B HeEER DRI AKa/\> MaE3ZFEUR.

20204, A—-RRSU7DEEIBEFEEOptustt (. KuFsThuxeIO—- R/ R
DVHTSZY> a2z #AEDEIFEE1# (Optus 11) ZFFEU,

20214, 1>FI By N, BEGEY-CXTON\(F-DRIERY I NIV ERL
YD —JmEIFC, OB CMFI EE 22 FIEUIC,

20214 ZWN-ISATHRAS*L(F. [R-N-/- RO JEE 187, BB LERL
#h FEIXD MDY —EX-BR- ML THRIEUL COFER. JILTSH)E LB
BRI BEBIEREZE T, KUY RELMZE(ICLOTEKaU R (BARBLURTS
7) THROEBLUTO- RN Ry V%R IDFETHD.

Ty IA—-LABRFEOBR(E. HMMNRTSY NIA— ADRET 2R FEE. Onesaty”
JTO—F%BJEE(CT 2T T 2L THD. CNICE. TER—IRIEEORRFE.
KRR EERMIEYIZZ X 2 T IRIBISEDRIF. AFIHIS 2T ADBEF. &5(C
RS AT L, BERHEES 2T LAORRESLVEIREHEEZNES TN S,

DPS(3. #E ESSJVERREE EFH(CHEA S EOHEITIdICEREN
B0 CDIAT AF I—ORF—THFEEINLEDZENR-R(C, FILWVEE DY A XEUR

Orderer Date of | Date of
order |delivery

Inmarsat Inmarsat- GX7, GX8 2019 2024

and GX9 ~2025
Intelsat Intelsat 42 & 43 2021 2025
Optus Optus 11 2020 2024
SKY Perfect Superbird 9 2021 2024
JSAT

eDPS (Enhanced Deployable Panel Radiator) (&

FECHERPRENZIRMEITIEDTHD,

OnesatD#t TSy N IA— LEHEET —F7 I F v(E. 500

FERT—FFTIFVERDNBERINTWVD :

« Onesat ANIIFv., CNIFEREER1O—-FZ X AFY
JUIBEDEEREZOTY MDA >A-T114 XERCD
e,

o RAO—REHEEERR(CDIZZRAFIFHDIESR

o 115 LTI (E R OFEEZIEE I DI SRS

B2OBEITRICHEEINEDTHD.
/A\\ ) )
—_— = ARTES project (source: Onesat Platform and Propulsion Development | ESA TIA)
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https://artes.esa.int/projects/onesat-platform-and-propulsion-development

3-2 FLLEBBEES AT ADHE i
s — 1234
3-2.2 ']'E]E@Eﬁ%ﬁ%@” S 12 GEO3*%%7’|‘§S 3/42 LAt SEaceINSPIRE 22-002-R-019
AR=ALYRA)L7 (INstant SPace IN-orbit REconfugration)

Space Inspirel(d. $hEELVY-AEeDZe=B LN, FEP--X(EUTIY
A EBEY-ERZE L TEBN (CEIER TSR mEF 2R I 3L ZzE
EUT. Thales Alenia Spacett h'HFEU. m
2021£E(C(F, Intelsath*SIntelsat 41 (IS-41) &lntelsat 44 (IS-44) & T S0o1 5024
ExZF U, [F4E. SESIZSpacebus NEOT5w NJA—/A¢Space Inspired2 > - IS T ” —T
HOBEASTRA 1PEAstra 1QEENENFEL TS, Spacebus NEOT Sy Mteisat Intesat 22 & 0 02>
JA—LTORERZENL. IDFZEEDHZFEZFFEIZENBNTHD. €D

SES SES-26 2022 X
#5E8R. ASTRA 1QIZASTRA 1PLEIUER) (DAL UK-by-ik—LA (DTH) 3 B
) TREFAN. MECEBRATESLSRS. N R e

L_O)'f ]E(i $jLLJ:_CTG%(L_ EXTHZQ?’(X“_J _C@éo %BT\ /@5X7__AU\J
—ZP—ERZAHLFTIVICEE I HIET, MOBBEMIBENDORRNEIRECRD.

20224, ARABSAT (HRER-7JUhttisOXFEEFBEFZEE) LThales
Alenia Spaceld. F2v>a>ZzKu/\> R, ##Ehzy23>ZCI\> RTERIS
ARABSAT-7ADORIEZZF(CFAEP Uz ARABSAT-7A(d. ARABSAT 6ALEBIC,
FanzilB X IEARABSAT-5ADC/\> REKUINY ROBEDKEPD ZESIRZ 5 F
E Cindo

[E€E. SES(FThales Alenia SpacelcKu/\> REC/KU R CREDSGRENT) D
SES-26ZFFUlc. CORIE (L. SESONSS-13 22 BRI AEDTH B,
SES-26MERBEMIE. I—0v/N, 7IUH, B, 77K FFKORGRE. X
TAVRE. BEBESE. 129-vMN—ERTONA5 —. BRTHEEADIEL L]
ST OYEES LMMEST Y —EXDHERFEIL R TH D,

Intelsat IS-41, 1S-44 (source: Thalesgroup)

Frequenc -to-digi . igtd b formi . igi Frequenc
— < V|| Analogto c_“glm —] Demultiplexer r:getworij:wic:;n?: Multiplexer |— Dz A.nalog — 9 vi—
converter Conversion g Conversion converter
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3-2.2 HmEOsFEH (1) GEO3#tE(4/4) —A>J%t 702X 22-002-R-019

702XT 5y R IA—AlF, R—12INGSOS AT AIAERT B8, $F(C
R—A TR EOTERETENT, ZDERETIE. 70275y RJA—AEO3b
mPower MEO> A5 LR —A(CLTULB,

702XDiAMT(E. TIZOIRICIEHU T (CH gz EINH TAIed(AF
SNB3FETHD.

702XT 5y IA—LADMEO MR (FITICEESNTED. T3YRIA—LD
FRFAUIERETE . BUETOTADOIA YR IOHIROR I EE T TV B

=1 T1lE COT5YRNIA— LB UIERIIOGEOFEEN20224F
(CFT_E(FBN. 2023FENSERRIBENACEZETEL TS,

R—A>J O/ NEGEOBE (L. 15 £ IFIFFI1700kg. B0 3 LE]
BERYVIRNIIVERBR(O— RTHEM N3,
702XDRA0—REZ1—-)UIC(F. T4 T5000A8DE — ©\EERK TED
JI—XR7LAT7>TFHMERENTWLS,

Hi84:Boeing
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3-2.2 FED&EMBH (1) LEORERAI(1/4) Starlink

AH=U>)(32020F8 A ICPRERERHICEARLEN. 2022F1R(C(&
24 NETHATEF3LICON.
Starlink(3&5t1,933HDEEZFT5 LT, 2055183 BN RAE(Z
AREEL. 1,837HNENE LICPRoTUL\S,

TLEDT—H(CLBE, 1,514 # OBENERBECHD. ZT-U>J#(E
BIEH (C20°RIfR C18 DFHEZEEL. BT —VICRARIEDOT
RFHEZIZFCEREL WS, INSOTREIER. SFREURZEDIIIR
(CICAEATE., FERELISUTY-ERZRML . S2RIBRI L
HTES,

181 2 [ 8 5 ISLZEER T 3ed(CHT 5 LB NIcBEDOHIC(F. 2580E
ExRERD=E (540kmE400km) (CACEL. IMETHROARSIDFZEIC
DVWTHREHROFFEZ AN D RED AR IRERZITOIAR(IC, PBZRt
ARUIEEDEHD.

IRTE. IBHERRE TRAERNEA TV SERHEN 265, BB REERE
i TRZNIBROEEN 13D 3.

‘mE>
ATh

1234
22-002-R-019

Artist view of the Starlink last generation satellite H B:SpaceX

eswe  Genenion | ceromonz

Mass at launch 295 kg 1000 kg

Customer segment RF band bands

Gateway segment RF

antennas band
Total throughput 18 Gbps 80 Gbps
Operational altitudes 540 to 570 km in 5 shells 340 to 614 km in 9 shells
Operational lifespan 5 to 7 years 5 to 7 years
Co-frequency beams UT: 1 Ku, GW: 9 Ka UT: 1 Ku, 1 Ka, GW: 32 Ka

per cell

48 TX + 16 RX spot beams, Ku 64 TX in Ku + Ka bands, 16 RX in Ku + Ka

2 full duplex Ka band parabolic 48x TX + 12x RX spot beams, Ka + E
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3-2.2 HEDEFRSEH (2) LEO‘&§{§U(2/4) Lightspeed (FLYYh) 22-002-R-019
- Ligh TBE
20165118, Telesat Canadald. Kam T:ERL. BE 9 tspeed(DIEEﬁn
L 200KMOER 11 M TR NS 1> AL —Savarcom I L R
AUIC. (2017£E(':§'33‘ﬂ) Satellite weight 700kg
2017431, FCCORULVMMESD> RO—IRELT, Telesatld :Le:lt:r‘:zl:rcl’o‘:ﬁ:zisin il:wton as and electric thrusters
VIV RTEIMES 28200 AT L — 23> %3 T5 LIF. BRI 3k s ypron 83 e
Manufacturer Thales Alenia Space

HOEREIRE U, COFUWIDATL—3a2E. BE

7.5 Gbps to a signal user terminal, 20 gbps to a single ground

1000km&1248KmD2DDI DU 11 7HOFE THERLSN,  Maximum data rates oeation
20 18$(:E’?‘E—[ént° Operational life 10 years

N Additional features Phased array antennas (450 spot beams), ISL, in-satellite data
FLHYNI20225 (25944, 20236E(C598%L 9L TKa/(>U R processing and digital processor

BEZFIE LT S5IC2022FEN52027F DR (CHEFH 201
DOVI\> MEEZFTE LT EN DD,

20204%5AH. Telesat(IFCCICX L. KamseDIV AT L —23> Y
A%, B{1II-XTIE11 78052984, 55271 —XTIIEBIC
1373 HEZIEN I AL OB B ZzIeH U,

N BT ELightspeed(C1MERIL 21K E T2 EMERAL.
Telesat(dLightspeed\DiGEEEREL T2026FmEANHHE
R EMMESSERIVERITIDERRKRUL.

IR1E. TelesatttlIKam CiEAI 2R E 2144 (LEO-1)
=I5 _EF BIEREE PN - N — (93T EV AN —23%

EMEL TV,

1) 83 2) RERIEL
LA 2B 5. BEAERI00. SEOIIEY 37 45 (Lams IR et
DAERIBEN GO, Ka/t> REVILY RGEICAER B EBERSRL T Lightspeed D#E
ERINEFETHS.
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3-2.2 HIEOSEHBH (2) LEORZHI(3/4) OneWeb B 002-R.016
OneWeb NGSO> X7 AlE. Network Access Associates Ltd (IH COFEL RF— ;ovh—E VFILAASEMEEN IRETS
WorldVu Satellites Ltd) h'&%Et- - ERZITOTVS, 20124 F /) OTSAHEESRT L (PPS) #IBHLTLS.
([CE&YZEN., 2019FE(CRIIDEERFTE LT, 2020838 (ChREE (Ca BEEF2DOOTTACEIEMME > T F 228U TL\5,
oft. Bt HERAT. 1> ROZEFERZE THDBharti GlobalzH REABNENC(E. PPSATRA%ENT . BRIFICHIS MU AT
IDEUIEFRTERBEERI )\ - THPE I 3EEEENT. TNENHEG2% HNIBE-AA LA =)z {ERT 3,
ORI ZFREBLUTVWS. YVINIEERDD1 2% DK% 2R B L TULB, FBEEC(E, KuBllZ1680TAT—RU>IHEBEUAE HigETEzs
COEEEEEVTVBEET. OneWebld&s13948nEE2%2FT5 EIF (SSPA) . Kam(Z(F4BEDSSPANMES SN TLS,
THD. ZOIB1EFEKEL. FRIEDFTETHD. BEASEOEZE
16HEDAREEA, 1200kmICHD. LKOHDOFEEFFESIE LIFBN,
AR RENEZOY NCBELEEN 3.
TLEDOT—4IC&BE. 358 DBENMERZE(SGEL TS,
OneWeb(3. Z¥EMI(C10°M[EfE CI36MDEEZALE I D, IRTE.
AirbusttEFEFEL TV E 2RSS T - BUEZZHI(F000HETHD, D35
252N FAREELL T, EPRSEUEZE0NRB(ERINLHE
HIEN S,
OneWebBIZRB0EERBEISLIEETEINTHS T, TAMEINTL)
ROV, FEFHIATO—- ROIEHDT — RIIA (CAKTFL TS, Oneweb satellite stack
OneWebl(Z. 202 1FEFKICEITOBED 1BENEPEL . RR—-2F TUBR (source: defencehub) Oneweb satellite
E(CEIDIRAZETL CIRBES T L ZHiREUT. s , (source: Aerospatium)
OneWebld, 202241 BICBTENSATIVEBIALEDH T, FREEAY _DEWMERE)
—E2%BIAL TORL, RYOREARER(32022EFEATE. BRRE | By | I RORRGEE)

OneWeb genZ(iZOZSE(Z%EéTLTL%O Onewebb\ﬁﬁﬁﬁﬁﬁﬂlﬁ\b Bahrti(ED) 10.0| 34.3%|i%&E#X. BahrtithiBEM0EIL. 1> RBFADN - —vTiRE,
FAFED1) - S35 T3, BEL50KgT. I UNTEOKAES — N |curerattin) | 7.15] 26,500 B FEOBAIL(E A OIR— L BEGII I INDT AR

o — N < — #). EUDTI 3> TAZ— IADONneWebiRAE\,
| 7 = — ==y
HUILI57> 5T 2RE, BESAADE—LEROKUFEIZTT28E | = 0| 19 29| KUTHREDER., 7 LI XS E R, BrexitCAILAAIAREEDIE,
@z, JI—TEUTEILEIC10°DRT U TN EIRE THr D, O e R oL SUTY 2 ER, ERBBIEEY L IR,
VINED | 35| 12.0| BRI, o LB RN,

Hanwa(Z&) 3.0 10.3%|LA#T. 2030E £ TIC - FHDLEO%ZHT 5 LIF 3B EAIF TL\E,

Hughes(H) | 0.5| 1.79| ECERRLEUBOETIREIEEM5S 53 BEaaT . OneWebDiE(R
— d Pl RS TR EA S RO AR .

— =1 29.2
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201948, JO-RN\YRPICADBHONGSOIVATL—33a>miBice
AT BMEREARI T INE AR=ZAXDRI—=) IS RAT LD 5 £l 63 T
IDATL—23> 0% BEIFE. 15 LZEITIEM%ZRALTVS,

20195 7H. 2DIHICSEEIIENEAmazonDFaftKuiper  Systems
LLC(Z. Kam CT:ERU. 590km. 610km. 630km®D3> 1)L T3236 # D
RIEZEK I DIV ATL -3 DEREFEZFCCI T, INSDEER.
SpaceXttHEREEL TV EEICIERBISAL,
FCCIE2020F7BICOVATL—2a %88 U\, Kuiperlc &3 E Rz —
YIERDBR LR FBRICERAIZZ LIV AT L —2as(CH U T, BIRE
B. BLUBERTHICEAIZHIEZRL TS,

ZOZAE] (. Kuiper*ib“2026$7ﬁ FECIVAFL— 53)@500/078$T5J: Satellite Positioning for Best Alignment of Coverage Footprints
(7. 2029 7AFTIIFERDDFEHEZIT5 LITREZ2E KU TS, CDIEsH.

KuiperlZIAENSRAOEARF CORICA L0334 1 | 20266h5 LB 7B, B/ —DIHDTY

2029FFTOMICHZTDA5 B DFEEZFTS_EIFRCTIRSIR, IRTE. N> hBEDRE, BLUT-E

ULAE(EIEID Y I\iZVﬂJ:DE\‘J&H)i%H’é%"Jb}fg%b\é%\f]%@?iﬁ@ﬁ AeIWVERT.

2 TWEL, Amazon(d2022 8 5EATUHAIC2 1 DBREEZ1T5 LTS 14 ) =GR (L. H— NITA U

E\%/OTDQLJ_CJDD\ Ln(L(IABL Space Systems@RS-lDb"‘J h%‘:’;@%’gb( }\"aﬂ—\a)j\/j—_j_\_ﬂ_t“x_ux/g(:jl
—ARPUAT T FEAES B,

AN -5 —ER (S FEHE56E NSRS 6E D E S -y he LTS,

YRR, KEALT, \D1 KEBRZFELTHED. SR

505 — b1 OERNEIBEICRDIRER, BANLTLKFIE,

BECHEVEHUEICHT S LIFPETEERAL hFsY. PSRN A>T FETib ,.

70— ENER BB Frequency euse (300km: Spot RIS LIEE
SOOI DOEFBERICTLHIC, B)N-132026F FTHFIL THFRH405 # . Area)
2027FN52029F F T>FRHIS3MDEEZFT5 LT EN DD,

CNUCXIU, SpaceX#L(d20214H(C986 1 DOEEEITE EIFTHD.

Kuipertth'202 3G HERE CICREHRFERETZITOen TSN, T

21—V EER TESRIHEMEN' DD,

h\.
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12 34
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POTFHI1

BFERRY>TT (ESA: Electronically Steerable Antenna. DRA : Direct Radiative Antenna)

7741 IBFEARY>TTH (ESA) @F. @lbenf/VU1zx—23 8] (RIBEIAESTN) [CTHHEDKSIZRT (Re) OFLA(CT E-A

IA= I RUOEBREZRIRI BT IT4TT7>TFHH91TTHS.

A)1Z% =33 AIFE - ATA—ZF Oy H(CTEHE N, SREROZRENS ORI THIERN R TFH(CT. FRED 7> T\ -SRI 3E
FEBT7OTHIEB TV HORUII N IRy DIV FIEUTAICT, [SRHIB(CHIED. G/TRUEIRPEFI1—=>5F32ECT, FvI0S

TARENICEIDZTAIREL 125,

- SETIRESAOGEORIEFENDERFZOEME ORI - Ty b £~ AEBTROER RN S LEEMIPRSN TE Tz, IRTE. WLy S OFERMEER(CHED

TZ{ELTHD. GEOTIIDBFZITSTY

(O3bmPowerk U Starlink@E&&EIVATL -3V, ESAZRER).

HERT— MR- BV 4EORIREBHAZ+T - A2 BUVZHRERNEY
VF Ay MKa-Band HTS. ZNid. SFPBERWEZSDMAO—HETY, [HE
Eutelsat]

H84:SES
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3-2.3 F—$44f7 (1) YIS ZFLA S 002-R016

l:—L\il'\‘yE‘/g

ESADHEEEZ FB U\ TRFREIAY - ZZRIM(CE — AZRwE > J 225 R T ESANNILFE - LAZAZRR T BEE(C, BHIXELEO/MEOICHWVTIEEN
BEECEDETE-LA21-HYC@2ENHS.

ESAICE BV FE - LAEFERIEORE. CINGET DDE—EIREOE - ANRRHIRHENBVNG S . R—EAREOT SN KRB
8. ZEHIFHIU. FHPAZLDEEFIRSEVMRRETENMEES BB IENBIREICIRD . I\WIA TR/ NETBIENTE, HIUZIDC/NoEZART ML
WERZE LESHBIENTED. UNU, BIREBFIARMREVES FREZEBAADBS) K3, B—FrrITFE5NtaEzETEE3
AJEEMENBDINSD R — RATHREL RS,

ARE—-LRYESIIC(F. BEICTRR(CNYFUIRZERIN R RS TS ZABER TEBRNEINEVIREN DD,

Bif¥]5 EiFBnizEutelsat Quantuml(d. BFHIEIR 7> T HCLDE - LARvE> I D eI gE (v I8 — L /A8 — W) THD.
OneWebTld. E—LRvE > OISR ME U TEIEZBFE. R10—R(& SatixFy #EAEHL TS, CNICHEE. Starlink Gen2(1—Y
—). OneWeb Gen2(1—H-). O3b mPOWER. Lightspeed(1—HY—-)D&IAFTL—33>TE—-LkvE> ) ZETEIL TS,
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FIINNRAO—R

TI9N NSYARTL YN JOtyY (DTP)
(BATRT I9INAA0- KT ORYY(DPP)LIEH)

-REBESATLAOILFIEIFACHEIDEBRRIMDIDE . BRSO TERZ BINLyZ TY7OEEFv /(S T1ZBIGS DL, E-ARBOD
AL FTIIRFYRIAE 23> —F 1> BIHEICT ZDTP THD,

SIVNR LA R—A 2 BARGROESHENEBL TS,
—>IN5TOEYBEAYR— RTOZERARVEREZHEDRVED, [NSIARTLY MEFFNS ., DTPES PO+ FALANIVGEL, D1 R
RHTSS AT ADITLF ST NARAO—-R7—FF79F v DEE THD. ASICEFPGARATDRITDFERE(E, YIROFFLVEENZRL .

DTPREMERPIL—T AT BEN DA S X NE(H #: CNES/Thales)

J:.':F‘(DEZ}5730)7 A

SO TWI=FT129 GRA > h-RA > N TR A T V=T 4> [CBRBIRW)
/)325751/7 NetESS O TIIN—T 4T (B AZARINUCEFERF T DERBINIE)
T TRBRAZEORBIOR— MO TN —F1>8 CREHD)
TAYVRBNERRZINTOEDR—MOTO-REr A
. ERZFERAE (EREEIRE) ZFOERZHE MR- MOLFEEX R FEr AN
el VUS| 2O FIUEZ1—hanT, BAEERNARN
. BRZENDR—-MOFO-/\> REPUTDIILFFr A
/I% 1 DAL TOFvRIA R EFES/ W —T1>0 (& BEAOTLIVO RLOTEETES
VIRNIIT7HER Trd.

BERMIRIEODTPEA
(H88: CNES/Thales)

\IChU'I-bw[\)l—t

h\.
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[Hiﬂ73dlt t |At cal Congre (IA) aaaaa France, 8225ptmb r2022. IAC-22,B2,2,3,x74194

Dynamic Freque A nm thbIU n Multibe mStIItC t

ncy
Guillem Casadesus-Vilaaftla Department of Aer tsndAs h ttI stitute of Technology]

. BRFOT DH)BERERETORRY M- LZEE L. hTRbtb‘—tXIUT%h

N=U. I-Y-&EIIDENEIEE,

. BURER, ik, B, BlE(E I-Y—-DZFKR(TISUTYZILIA ATHRIZEB]EE,
. DBFICELD, B—fmiR - EIRE DL — AROZE RN DR Lo TREIREZBFIFL. R

BNz 3 GH z ELWIITUIL=LOFRTRIL—TY MR A EZEI D TLVD,

. EROBEEDTIWRLATIMORT 7SI IVE—-LELLEU T, J\> RA =\ - DEIEZ R

SYTENTE. AVATL—23 5T zSH(CM_ EEEHTEN aIEE,

. ¥H, BEOBHENKRIVWWR(IC, BEIEIFRE_—XAZB/ELESAT, RERY

Y-ADEENZRIF3LBEENIY—-AE®E (Dynamic Resource
Management: DRM) RBEEVTIAZ1IZFATREHSNTWS,

. IR (SFNZZERRDS50% (FHEERRE D4 %I, B _EEHED80%(EHEERRE D 15%I(C

EHLTVS. chB5%ZApriori [RERELEIC, ALICEDINS -2 LU TFBSESILT,
BEE-JICRIRI B3N AIEE,

. —HROENANI-Y—-PEEQERZEL FEREOREBRERTHD. Ft L

sCDeteministicEITHIEFMMELEDPKIZRTELNA LT E L (CHD. CNIFFE
OE—LA7OT -3 mRElcE22LCR5. ChiClEReactiveR AR TEROHRT
FEIETLOE,
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FRILLRV, HCThZESRA ERON(E, FHlIBIEZ=/IMLT DEA(T
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59 DF CHRLN,
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1 "Dynamic Frequency Assignment for Mobile Users in Multibeam Satellite Constellations"
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1. ZIIUZXLEBESTET100%1—-HH—ERTTRET H 3. e e A L L AR e A

2. E{E/NI2E100%IEMandatory.

3. BUARHEERI-YH330Spot (E—ALAHT) FELBRBIEBEEENE+30%ICEIRPIEKRLELED9.9%IC

ARy T A

1. BEE-ATENMNI-Y-2HN-FB3)\A(IJUYR E—LA HI\LYS YV1->3>DRF.

2. ENANI-Y-HRNICH - NIIACHEET S5 EOHF.
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8 : Euroconsult

Proprietary Information : Not to be disclosed or reproduced without specific written permission from ASTEC



3-3 BEYAFAIOTORE o
3-3.2 BEI0TOARG LEO I0TEGEO IoT - 2-002-R-019
B EIoTCLEOR ZZFHIG R LGEOREXFOIZENH S, AE- BHIZE - TEIREIN S,

LEO IoT¢EGEO IoTOEEER

- BLAF7>>— -BLIFI—
- IEBtODIEME « RIL—Tybhom _EHE]EE - BEOI1—Y—imREDUIIND Y MEIU
- SDEMRIAT LA AT —23> BENLDEELL
- 2RNERS - RAO—-RHEDS > TINCRD
- R{O— RNEDIEHE(C R B BIREMEN DD - 7o7FE— Al ARy MR NI 7 (3EREH
- AT =33 2RO RI— Ty bhiE_E (CMENFBTENTES
HE
- ihEkZ D)\ —9 B+, AIFE0FEE - 2ARELTEDZ
ZNEBETB(SATLAEKRICLD) - RE - EAN SRR (CREEE
- BEARNLOAINDICRS - LEO&LDIE 7t ML
- FEEDPTHICTLT. VBRSBTS - IDRBERE - LAREE (E—-AFETRY S
- EHAHEIFCIER (TR MDD D Zitw MBI (CEITAN D)

- HIBICLO TR, ZLOFKERDIIS1M LD
FEIDZ (@ELOT1I—T1H1IILD
70%ME_ETHRIEHERD)

/\ 5 I = I: Proprietary Information : Not to be disclosed or reproduced without specific written permission from ASTEC

H88: Furoconsult

70



3-3 BIZYATLAIoTOHAE

3-3.3 KRNI —17— (1/4)

BZ10TD

&e
IoT
2 3145
22-002-R-019

RS | SRR | oy | REGEBARR 158, F—55— N, UL

Two-way communications, 10
satellites include a secondary AIS
payload
Connectivity — Kineis

Kineis loT/M2M, AIS UHF bands
(France) around 401MHz
. Internet, loT/M2M, L band
Iridium Orbital Data (1-2GHz),
(NEXT) Relay,
(USA) Constellation-as- Ka band
a-service (18 - 26.5GHz)
Globalstar "
_Second  Internet, loT/M2Mm, 1 1-5MHZ (£X)
eneration Orbital Data Relay =l & sl
9 bands
(USA)
Orbcomm
- 0G2 loT/M2M, AIS 137 to 401 MHz
(USA)
— .

Proprietary Information :

40-
50ms

7 in-orbit (25 satellites
planned) / Prototype
development

75 satellites (66 satellite
operational and 9 in-orbit
spares) / Launched

25 in-orbit (
41 satellites planned) /
Launched and repleneshing

50 in-orbit (52 satellites
planned) / Launched and
repleneshing

LoRaWAN (Hybridation
LoRaWAN et Kinéis —
Kineis)

LoRaWAN backhaul
communications over
Iridium (loT takes to the
skies as Iridium looks to get

Kineis products presentation (2020):
Webinaire: Démarrer avec I'loT
spatial (kineis.com)

Iridium Website
Iridium Edge - Satellite 10T Device |

in on the action |
TelecomTV)
LTE

LTE

LPWAN
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Satellite Phone Store

loT presentation from Globalstar:
CompanyOverview_Partnership.pdf

lobalstar.com

Fully dedicated to M2M, Space-as-a-
service
New: ST 9100 for Custom loT
Solutions | ORBCOMM Blog
ORBCOMM Antennas Manufacturer |

2J Antennas (2j-antennas.com)
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https://www.kineis.com/hybridation-des-reseaux-lorawan-et-kineis/
https://www.kineis.com/en/solutions/connectivity/#technos
https://www.kineis.com/wp-content/uploads/2020/11/200526-Webinar-presentation-EN.pdf
https://www.kineis.com/wp-content/uploads/2020/11/200526-Webinar-presentation-EN.pdf
https://www.telecomtv.com/content/iot/iot-takes-to-the-skies-as-iridium-looks-to-get-in-on-the-action-13015/
https://www.telecomtv.com/content/iot/iot-takes-to-the-skies-as-iridium-looks-to-get-in-on-the-action-13015/
https://www.telecomtv.com/content/iot/iot-takes-to-the-skies-as-iridium-looks-to-get-in-on-the-action-13015/
https://www.telecomtv.com/content/iot/iot-takes-to-the-skies-as-iridium-looks-to-get-in-on-the-action-13015/
https://satellitephonestore.com/catalog/sale/details/iridium-edge
https://satellitephonestore.com/catalog/sale/details/iridium-edge
https://www.globalstar.com/Globalstar/media/Globalstar/Downloads/CompanyOverview_Partnership.pdf
https://www.globalstar.com/Globalstar/media/Globalstar/Downloads/CompanyOverview_Partnership.pdf
https://blog.orbcomm.com/new-in-satellite-cellular-technology-the-programmable-st-9100-for-custom-iot-solutions/
https://blog.orbcomm.com/new-in-satellite-cellular-technology-the-programmable-st-9100-for-custom-iot-solutions/
https://www.2j-antennas.com/antennas/orbcomm-antennas
https://www.2j-antennas.com/antennas/orbcomm-antennas

3-3 BIEIATLIOTORE
3-3.3 KRNI —1— (2/4)
FE2I0TOEEFICIL. SpaceXIZE RSN T=Swarm(K)ZE L, GEOAFRL—FDInmarsatbF XS AL

TLV%,

&e
IoT

2 3145
22-002-R-019

B, T—2—F o6

Fleet Space
(AIpha) loT/M2M
(ZIM)
Astrocast loT/M2M
(R1R)
Myriota loT/M2M
(ZM)
Swarm
loT/ M2M
(K)
Inmarsat
ELERA loT/M2M
/Global Xpress
(R)

L-band (1-2
GHz)

UHF/VHF

S band

Ka-band, L-
band, S-band

Max. 15min

7 in-orbit (140 small satellites
planned) / Launches ongoing

12 in-orbit (80 satellites planned) —
First launch in 2018 / Launches
ongoing

2 in-orbit (50 satellites planned) /
Prototypes launched

Approx. 150 small satellites
« SpaceBEE » (170 satellites
planned) / Launched and
repleneshing

14 satellites

LPWAN

LPWA (NA)

Inter-satellite links, nanospace
propulsion
Technology - Astrocast - Taking loT
Further

Run unique, patented software which
provides reliable, direct-to-satellite
loT connectivity
Myriota-Product-Brief-Final.pdf

DA-19-1044A1.pdf

ELERA loT (inmarsat.com)
Global Xpress (inmarsat.com)

BINER : AR - )0LzOF CllbmzE < FhEdzSateliot(32023F28. 5G IoTHINMEEDIT S EIFEFEL TLD.
E#L(E5G IoTHEI > AT L —2 3 > ZRMH T IXZFVDORmEANRL —F—E UTOMAIZHEILLU TWETZWE R T, (20234F
1H23B81%) [https://eetimes.itmedia.co.jp/ee/articles/2301/23/news044.html |

h\.
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> BEIoTHRFIO/\15—(E300HF1EI 5,

> KFEBI{EZE: Iridium, Globalstar, Inmarsat, Thuraya et Orbcomm, Eutelsat et Telesat, Kineis,
GomSpace, Aerial & Maritime, AisTech, Analytical Space, Astrocast, Blink Astro, eightyLEO,
Commsat, Fleet Space Technologies, Helios Wire, Hiber Global, Hongyan, Guodian Gaoke,
Kepler Communications, Lacuna Space, Myriota, NSL Comm, OQ Technology, Swarm
Techno-logies, Spire Global, Sky and Space Global, SAT4M2M et Xingyun.

Globalstar (7z2uEm. 552438t 25F 17857 LFFTE)
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> AR—RIoT. BLU75#nEE%FE-o1zCaaS
(Constellation As A Service) CAISNTWL3,

> MZE, JBfn. EMLEDOEZERIoTZ7 IV —3a e
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ZHe LTS

Orbcomm(d. ZLDIEFEFEEELD/\— M-
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Swarm (GK)

> 20214 (CSpaceXIcEINEN T,

> #1508/ \BU15TE “ SpaceBEE " #=/E450-
550kmI(cFT EFTe. 1708DBEI AT L —23>
zBIERELTVS,

> ANV & IAT—-FARNTFH TR\ SVERFEE
(1/4U0)%RE8.

Swarm and Iridium satellites (source: Swarm vs. Iridium For
Satellite 10T | Project Lab (nootropicdesign.com))
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https://nootropicdesign.com/projectlab/2022/07/30/swarm-vs-iridium-for-satellite-iot/
https://nootropicdesign.com/projectlab/2022/07/30/swarm-vs-iridium-for-satellite-iot/
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Satellites 48

LEO 700km@50° 36 satellites
SSO 500-700km 12 satellites

Orbit

Payloads

F

48HETHEINEE 1 0DEDE
DCS, AIS, ADS-B, VDES(VhfF =43 XT 1),
optical payload. IoTAY—MA—=SADCMD + 45U
2. SkywalkeréUTITUI7MV D% TUTWRED

c¢& (UHF).
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1003 BAARICFIFENECE.
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IoT
9T China HEAD Aerospace (1/2) 2-R-o19

[HH#2:73rd International Astronautical Congress (IAC), Paris, France, 18-22 September 2022. IAC-22-B2.3.x73016

>
>
>
>

>

AV— MRS
ISOMEZH
BE7EYMDEZS
ZiEPYITRE=YfGIR
MPEDEHXETE=H
=S AN - ST= R =
REDE=S

AN—=bMA=5

Proprietary Information : Not to be disclosed or reproduced without specific written permission from ASTEC

% E I lil ﬁ E Fa:ﬁ L ( L \ é "Advanced Space-based Internet-of-things (I0T) constellation bringing high revisit & low latency communication services"
(&8 Dr. Wei Sun, China HEAD Aerospace Technology Co.]

/5



3-3 BESAFAIOTORE EDZ93D D D
3-3.3 R TL—— B|HIE/T  China HEAD Aerospace (2/2)  5-002-R-019

B E2loTH—E X Skywalker HEADX B B IZLB7TVHr—ay

Skywalker Constellation

ER R LRRAL, .||I

A \ 1—AO—F—SEE
\ \
Low Power Wireless '
Network
Sensors/ J/\:*‘\

LoRaWAN <Up to 10 kms >

devices

15

E Data Management &

LoRaWAN
@ HEAD Terminal e OpenAPIs
] leobal
Gateway andl A Ll

ground statio Network
(China) Center

il il
[Hi8#8:73rd International Astronautical Congress (IAC), Paris, France, 18-22 September 2022.  IAC-22-B2.3.x73016 — —
"Advanced Space-based Internet-of-things (IoT) constellation bringing high revisit & low latency communication services"
Dr. Wei Sun, China HEAD Aerospace Technology Co.]
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