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FE WHEENKVEEREOHRRK
H1E BIEAR

1. FEEH

ULAE, HUERFE I R LEIC BT, BT ~BOT IR O 2> R & 11 53 KRBT =
VAT L= a VEFHIBOR P ETHRL I N TE Y BEBEY v A 2RI 2
KIE SpaceX &L E LT, ALROIT LB AL Tw 5, 2022 FiEERK
D 2,600 HELA EOBEAHT LIF ST b, 2013 F£D 206 & ik L TilZE 10 4FRHTH
11 S L 7z, SpaceX #: 13 [H K E X8 {E# A& (ITU : International
Telecommunication Union) O [EREfEH#CE$%E (MIFR : Master International Frequency
Resister) &#kF A DH] 12,000 BEOHEE A v b7 — 271z, #) 30,000 ¥ #7172 70 51l %
BIFRET L T\ 5132, KE Amazon 11349 3,200 #%. °>K[E Boeing #1134 1,400~3,000
B, BN T D ALE Airbus #1234 650 #%. [l U < {AE Thales #1:23%7 1,600 £, HETHH
1,3000 o B FHHEE 23 e, #HEEI L TWv B2

ERPUEIX ITU S595 44 2105 THRZRARER LR I N TH Y| FFEEERD
1 5CTdH % HHLEEHA (RR : Radio Regulation) Tld. FFICZ OREFHISNRME & &1k
ZERE LT 1960 FARLARE, 2T B A3 € X 25k # R #0E % h.oic, S
B3 2 ERTHR TR X oA PHEI N TE 2, L L, Lo EHo 2k, #HiER
JEl el gE D M 2 48 & . R LICE IR T ERARE oV EZE D U X 7 2R
HLhE, BRI ELIETN D,

JEFR I R NE ~ O 2B o 23 1Cxf LT, 2019 4FEIChAfE & 7 R LB (S &6k

(WRC : World Radiocommunication Conference) Tl. —EFDOIEEFIFFIETES X T 4
i [=AnA b V] BEOEANREIN, —EDHEME (FA VAL Y) Ziififz S eI

UOTERE 2 Tk &2 0 &  BREGENER & k] NI T HERAEBIHEER TR, THBREESTH
Hnk/NRE &S 21 (20234 6 H) < https://www8.cao.go.jp/space/comittee/05-yuso/yuso-
dai2/siryou2.pdf >2023 4 12 A 8 Hiz#H% (LAKE, FrE O fIECo v URL (2[R H RAL B ED)

2 [#%} 31-1 Beyond 5G O EHUC AT = FEH A v F 7 — 7 1B 2 HAfTHEIEIC D v T ) REE ERREN
[T HREBORER. P E HAORE BRIl 5 Bl o FH Bt Z B 258 31 [ (20224 1 H) <
https://www.soumu.go.jp/main_content/000790343.pdf >

S 44 5 (ERRJERREL A = 2 T+ v O K OO i -7 2 0E 2 o filh oo 1 2 E o)

1R KENS, (3 2 ABEOB LA ~7 P VigE, LERFEFOEM%Z TR 2 7201t k<
CENTERVER/NREICL LD L9802, Cokd, HEEIL, ARINERFTOHKME TE 5]

DEHLHICEAT 2 L HED 5,

2 BERKIENT . SEAUEIE O 720 O FMEEGT OB IC Y 72 o Tk, SRR BEECR OBEE 3 2 Hi5E O M i 1
BWEL2 &0, IPERERAEHRCHL2 L ICliET 0L L, 72, b 2KEXITZ 0EMH
NIRRT 2 23 T& 2 X511, BFE FEORN 2 LB RE o El o BRI S5 2 F R L <.
IEHLEFRINCHE o TEER. RN ORFMICHER L 20l om w2 LICHET 2,

(FIER I3 #7544 < https://www.soumu.go.jp/main_content/000171443.pdf >Z:g)
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BB R > X 7 L3, SRR AEERBHIR T 5 2 & L 75 358 72 B8 T
L7zo 2022 FFIChifE S Nz ITU &MERBRRICE VT, FRFkEETE o280
ST X o THEL ZRTEDRIE & Z oxfLIC m T 7z FEM I 0 Ehi23, ITU SELEE R~
ABL L TR I N T2, BIE o BHGRE BN IEF LA 2 H0E ~ 0 T2 2B R
LT BHRICTAHIG L Tk wnizo, BEBE Ot & Bim2AHE E S D bh X
2LLTWwBEIATHD,

¥ 72, KREDZEE LR 30 2»EU L2383 2 HHEEFRZE [Artemis| DIRENICHE:,
KEFHMZER (NASA : National Aeronautics and Space Administration) (3 H HIvGE)IC
AR R 7iBE M UWE DR G724~ 7 7 & LT [LunaNet] DR %D T 5135,
RN HiBEES (ESA : European Space Agency) (X AJE[H#E EicfiEa vy 271 —va v
% Mifi 3~ 2 5FHE [ Moonlight Initiative] #32%H B w3, WEZFEST 2 [FHEEAH @t
e (ILRS) ) v 27 7 itk d, HEBOARRPUEICHEa v AT L—va vk
W53 2 [Qieqiao] HIEMFHHEIE LCE Y, HBRSE BIE R ILE S T Cid ke < kI
FHRAR#EREPUEICOWTS Z 0EEEART L RIAE T 5,

AiGE) DGR I, SR, R RIS BE O TR Mmkic X 2. HBEE
B O RRE TN 2 25, HEFEHEPED IO WCid, BE, TR AT HHIAEL
HEE o F iR A B R ICEE 3 2 T R B E R 2 v — 7 (SFCG : Space
Frequency Coordination Group) THEMZRFRTFEL M TH L, RARIC, FEFILAETR
BEO—EH L LTITU ® MIFR &IN5 e o T, HEFE~OFEHEDOIT LY
IR, FHARCER O FHEE S FEHEME CH o727 ®, SFCG TOFEET-H % 1%
ITU CoOEBFHEFRE T 2HMOdDTIRH-TH, FHNWAKELZGL WD L
FEx bbb, W RS S EE D HEREuEIC 2 A3 2RI 2 T, SFCG R
TOPFEFHREICEBEL TR BT enb, ZOBREFALHICT L L& Lz,

2. WEEW

FEE O FEEFE TR X O T2 PR L € % 2B REP0E & . ITER R A
ISR 2 IEEEfT R BLE, 2 L A% H A ANEBIEHE Z2 22 IR E oMM A E S h
2 HREF#REYE, oo N LEHERPHEO EEEFREICE T 2 8o m iz, FHiGH&X
OCEREEPZEICEET IHRCEOTHEHTRE, Z L THERICETET L WM
BEARD I I TREEEAREL E 2 5N D, EIkARBE R CIER L EHuE oM
Exiims 5 ITU &, HENEEPEOTE L E T 5 SFCG O, ZNZNDPHCH
M oOGETEEL S, SO EEHE TR 0B L HREAZHLPICTE L2 HME T
%,

B, AfRicsnT [EEFEFBFRE ] &1k, ITU KU SFCG ITHE XN 2 EFRITH A,
7 2 FHEEREOGEEABROERICENZE W CHEHT 5,
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3. &fTHIR

BRBLEICEE S 2 ALEEH I O SETREICO W TR, ITU 241 EHOWE 2 &0 T
WK L BORTHELIEBIN T 5, FFiC, FiiEE WREE) &0 BB
Bl oy i oo i BERR G0 FE SR M B 1. Bl (1997) Y B W TIRRIICEIE S LT v 5,
BELEEICE T 3 EERFHEGEIC b i o Ts Y, MIFR OBAEERLHITZIEHR T 25
K& LT, HRONRKTIEHOKEE (HkExAKRT 2L CEEITHIOHEZ{EHEL .,
MIFR DEAMERPHMITEIEMR T 2) oI Tnd, 72, 1990 FE LI O # k2
o ERRFGERICE T 2 Tld. HA (2013) SBWT, WhWw3 [~—~—fHE ]| I
B 2 RIS O REHE & 2 DFFRDFEHICELY T sohTwn b,

AfEiE. ch oo ITU ofilEEIC B T 2 HRIEE L EREo BN -C. #bf RiuEg
FOFREICHT 2 HEtEAOE#~0Blm 2 LA L Lz BT, 2010 FRKMLURICHEE
AR L T3 IER I REE ORI DI A T ITU ofuEIcBId 2 EEHHEE Tt 21
L., AREE#REPEICE S 2 SFCG O EESHE oA A k52 L & T3,

ad, JEERLERBEICE T 2 AIE 2019 LI, o 2022 2 2023 FICHfED
ITU 2G0ONEZEM LT 270, ETHIRIERRIICIzE A ERZT kv, iz,
H & el R e 1 B3 2 EEGRRE A 2 M e L2gEd AR sz e Tc&rv, H
JE S ok E T 2 EEEE O S K . 2 OEMEERITIERFERN R E TG
HIE T2 S EFHEEZ EECcH D . FHEBEMN B EMICH AT % B3 5 BifE
DA THITH L ERBHINT VDD EEZLND, EHIC Artemis FHE|DFEFRD
2019 4, ILRS FHHEjoPIES 2021 £ THH, b OFHEICES) L <, HJEMEE Fic
HEMEZEEST 2BEI AR INEDILEFO L TLH D,

ATk oz, Fic ITU  SFCG F o EBEAMMA N T 2 U FE DR E L.
NASA FEDZETHEEL AR T 2Bk, MEFZSHML 2R oERKT LI L L Lk,

4. AROREK

RERENC BT, FHOFIEERPE R IR L RP0E (FRIcEBuE) ~o 2T
b oBa MR L, BHUEIC ST 5 RSO BEIMER 2 5 A5 . H A RIB0E I &
HITES 2 FHE O LT IR RO N T 328, S5REE O KB R HIGE)EHE O 155)
ISR DS I O R 22 H B m#E EickE s s RiAA D720, 5 3 BT
o DOFHOBE % RS 5,

1 BTk, mUNIC, ENIER) 2 TR C o EPE O ERFR T & 2 BUE T 5 %
Rl E AR OBEE & | SEHOEEHANIC I 1 2 FRHER) 2 FPRFE Th & oM 2 i3 %,
T/, FewmdEomeibEEug o EERHE TR 2 ICPEE2 5 272 2 DOffBIHEH &

kil e TERSTE DRG] RAUR RS, 1997 4F
5 Setsuko Aoki, “Efficient and equitable use of orbit by satellite systems: "Paper satellite” issues revisited”,

64th International Astronautical Congress 2013, International Astronautical Federation,
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LT, D) TR— | B Z0RETcH2 [Fv—7 )Yz (Due Diligence) |
Fhizg B A, 2) [Fyv v /e B zoxllozoo [BIU] OEXKRD WML
Y B2, BRZRAERECTH 2 F L EP0ENE 2K 256 &, EREFHEFR % o
IEVEREEME 2R T 2 -0 OREpREE L L T, Stk EEEZHAI S,

2Tk, AT A IERIEEREHE ORISR L € ITU THAE L2385 T 55,
A OMSEREZHA S ICT 2729, 1) 2019 4ERfED WRC19 CHE A X #17- JEFk 114
BWuEICN$ 2 AR b v {EEOME, 2) 2022 FRAMED ITU £MHEZR B 25k THRIR
INF R 219 [T — v ZABHH 3 2 SRR & BE 3 2 fi R fuE E IR o e
A[HEYE ], PRE% 218 [TSpace2030] 7 ¥ = v XD FEffiic k1 3 ITU Of&#E |, ik 186 [F
HIGENIC 51 2 BN & S HEREKITE ICB 3 2 ITU okt o#fZ, 3) WRC23
I T 2023 EARICHAME 7z CPM O TA [IEFHEETR & X 7 2 oWuE R B3
BEFR A (Ze5EE) | 38 7B [BIU 2o~ A A2 b v FIE], 3 7] [JEE LA R
B AT LT 2B RFEEOHIRME] Dl & FEE R EME RS O 27 & il
5, BILERPUE S X T LAHEE LIFFHEERETE > X T L HEEROFA R Y. Y
EFETZ Ik, THOBWAICL > T EEEHAOBBILLAED b NhTnwE T L
DA HI B o

FI3ETIZ, BYIC, KEPTEEST S Artemis FHH O H@EEH LunaNet | [ LCRNS |

[Moonlight] &, #EZ2FEF 2 ILRS © Hi@EM [Qieqiao] #MET 25 & T, 5%
HJEEI#GE I OBE R UEHERSEEI N Rl L 2155, HEERDO HHE
Pk A NAEEHICIZ NS OBEENRAIRTH 2 2 L h b, KM oM AE RN
L5 o MBI AN FEMEGE ARG X T B, £, RIEEEEICX 2 BRI X
o T, FFIC X % a X MEF LR ofE, TimoEKsHIEIh b, HEE
CTHEEICE T 2 MRA R OFEE X, EkH» 5 SFCG TEEENhTETEY, 2O
BFNE TP 12-1 [SFCG HBM O R EFREFIH~=o 7] cE b T 5, H
JEFEEGE X, ITU IS8 2 HERERIEUE ORI L 13870 . ZOERICET 25A&IREL
Ty, L2 L Artemis FHEIO AR E . S2% B OEESTT L A2
FHEINTWE 226, IFENEFHAELZXZ XL [2TOHEEIC LT 1 2O |
IC X 2RI RE 2 AT 235k 40-1 [ AHUIBIS B~ o FIBHACEY <X ) M RIRE /i,
Artemis FHHEIC X o TEHE ORI 0 HERE 2 FE i3 2 NASA 34T D HIiGsh O M fE AL
I BT LIRS ZHS 2L o Tnd, REEOFEU EE 5D Tw B EED
RMENTnwEEEZLZ 5,

B4 FETIE, ITU X — R ICEEREE T & 00ER 3 2§ AR i0E L O JEFr L2
HEe., SFCG #_R—RICHEFHRE I ERET 2 HRERBLEZ, bl <ERT 5, Kk
X, 23 2 20 b o RMED EIEFE TR 0BREZHL 2 ICTE 2L TH DL, X
T3zt cHONETEERERDOERICOWT, HICREHEEE OSHAESLEL O FEX
DBRD O EREMA T, KRIZHEEMBRERA» O REFEEZOSAZHEL T2
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7o, REIEE L L, RECHEBEFEFED L5 KL REOLBHFEELSAT 5B
fEcix, Rk 40-1 @ [ CToOHEEICN LT 1 DB I X 23 IZZd 5 7]
REMEDSH 5 L BT 5,

FBOETIE, £ LTHAENOBK 2B 2, HAEN TS H bz P 2E
MEDFHEREDILRBPHIFF TN TE Y X DHIHR & 72 5 Pl CEERRFE R % fEPR S 5
7= OEFEGRE TR & (EEE) dEEMEAEICH T L RATN S, SR KEZPLL
L 72500 E O BE S A 2 ER L T BB DH 5 L H X B,

F2H WEPEOTIR

HhERZ JE N3 2 N LERIEZ O HWICRI L <, SR, #uEER AsFE ok~ 2535
ZEITH L -8B DRE I N TV 5, BUEORICIE, SEICX 208 (KEuE, Fi#uE.
EHE) . BUBERE RERICN 3 2 BUER OMERY) 1 X 208 (EREE, KT
Bl WTEE, B F23H 5, SEICX 20T, —BRIVICEEE 2,000km DL A3
{K#E (LEO : Low Earth Orbit). & 2,000km LA E~#9 36,000km LT 23 ehififiE

(MEO : Medium Earth Orbit), & &#] 36,000km LUEA & #E (HEO : High Earth
Orbit) &[X7rEI s, ML 36,000km fUTid, HiBkD HEmfH & —203 2 500 R HguE
L TEY, FRCHRE EZEONHFEHA#E 135 E#E (GEO : Geostationaly Earth Orbit)
LRI T3,

ITU i3, &% 36,000km 1L O3t HRIEA#LE < & 5 #kf2#0E (GSO :
Geostationaly Satellite Orbit) &, Z LA %R T IEER LT R #E (NGSO : Non
Geostationaly Satellite Orbit) ® —DDXIFICHE ISV THENER I N TS 720, KfF
TZDOXpicEbEs LT3,
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1. BEEEPE~DOIT ETBAEOLE

(B4 12 #kE R HuE~ D17 LA 0 25E])
Payload Launch Traffic into 35000 = h, = 36800km

BN Communicaton EEEl Navigation

35

B Imaging E Sigint
[ Technology =1 wWeather
30 E=E Science B Other

[ ]
(4]
L

Number of Objects [-]
5 8

10 1

1970 1980 1990 2000 2010 2020
Launch Year

Payload Launch Traffic into 35000 = h, = 36800 km

H m = 10kg - _

BN 10 kg <m s 100 kg
[ 100 kg <m < 1000 kg -
304 =30 m=>1000kg L,

%)
[%2]

)5}
(=}

-
o

Number of objects [-]

Y
[=]

1 I b
il HMH

1970 1980 1990 2000 2010 2020
Launch Year

w

HH# : ESA’s Annual Space Environment Report, ESA Space Debris Office, June 2023

iR R OE 13 1960 0 5 AEM 1 #~36 HROIT LiF sk L TH 0. Fic k-
TR D Y 72550 bk AI1c 2010 FCRE CHINWERICSH 5° 1,000kg %82 5 K
BAROEARE . REBULBEBOEMERE TH 2, 1960 FR YY) D & EFHEEE (Civil)
LK 2T LT 25, 20k, FEHZ Oftho BRYDHERDILR L T 2255 20 2,

62020 FELFORA T, HMaoF v 4 VREPERL R VT OV I 54 FREICKZHELEZ LN,
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Number of Objects [-]

2. FEBEEHENE (BiCEHE) ~of LiTEEoZLE
(X2 : AKEE ~ DT E Tk DZEE]
Payload Launch Traffic into 200 < h, < 1750km

2500
Hl Communication I Navigation
[ Imaging B Sigint
= Spaceship I Calibration
2000 4 =1 Technology =1 Weather
Science [ Other
)
_i 1500 1
o]
@]
k]
©
.a -y
g 1000
=1
=z
500 A
0_ e ] - _-—m——= I~ —
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Launch Year

Payload Launch Traffic into 200 = A, = 1750km

2500

2000 1

1500 1

1000 1

500 1

HEl Amateur -
B Civil

=1 Defense
= Commercial

1960 1970 1980 1990 2000 2010 2020

Launch Year

HL : (1 &[E L

FEFIEETRBE O T FRICEE, ARICH RIS 2 KHUE ORI E R T 2,
2010 FARHFEE TIRFEMRARTD 200 HETE THERE L Cw» 7223, 2020 LA I AER
1,000 BELA Rl Lkt v 2, RRLEEHE 12,000 #s HI2 E5 [Starlink | #4
2. AL 648 Hp IR T 13 [OneWeb | #OREERIAICHES b D TH B, HiFIZS
#% 30,000 FEO R HLEM X AR 42,000 B~ R AR I NZ TETH 5, Z Dfthic
b HE T, BEE~ET A TR S 1 2 S B RIEFEMBGEE L TE Y, 5%D
BT DT LT otk sl X 5,
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3. HEPEOHIRK

KEDOREFEIC L BIEEFIFA TUCS @ Union the Concerned Scientists | 233F% 3 % 7
— A N—RCHEOC & 2023 F 1 AR RUCHEAT O NTHEE 6,718 dH 5,

(K3 - @Efho NLEREDRI WuERl. Frf - EAERL. Brsl)

fhr B AR A K& il k- R F P Lo
6,718 1% 5,938 & 141 B 580 59 k&
XIEFIHLE IR & OEESMBIC Lo TRA S, K44 A—YRESH,
fhr EARE K B[] ] = HA Z DAt
6,718 #% | 4,511 B% 561 K% 587 1% 177 % 88 1k 794 K&
XA - EHAEIC 2 2EMU EATH I LT 3EAIE. [Zof] g Tni,
fhr AR 5 LRES HEREDA] | FHBLN | BNERE | % ofth*
6,718 #% | 4,823 k% 154 % 1,192 % 109 % 411 1% 29 K%

X [Zzofl] ik, BEH - EEHEEEIEGTN D,
LR B jl

580% : 9% g M

59 1 1%
FhfLE
1418 : 2%

(X BIE
5,938H% : 88%

Zof = 1 3 BB  zow
7948% : 12% 411 : 6% 2084 : 0%

FHELH

1778 : 1%
ny7 109#% : 2%
177#% : 3%
i HER LA
587H% : 9% 1,192f% : 18%
ot fiftik
5611 : 8% 1541 : 2%

g

KE
4,823 : 72%

45118 : 67%

Hi#i : UCS Satellite Database, Union the Concerned Scientists,

< https://www.ucsusa.org/resources/satellite-database > X ) FEFHEK
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(B4 4 - A& R OER D A4 X — K]

SR filik e e

THBLHIE R

XE I
K 2 oKE
ot @ [
B -
A=
¥ HE

A XA —=2IF, HiFdUCSD
20224E9H B DT — &~ —
AZTCIAERE T 5,

FEL 1%

Hift : Satellite Xplore, Esri #: < https://geoxc-apps.bd.esri.com/space/satellite-explorer/ >
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B1E BHLEHETEOERREFR X

S T8 R B OV L B o [ BRI R Tl & & ME & 2 SEAUEE AT (RR) offZE L L <,
21 fficid, RR ORiCICEEE N w2 HIV L FE 2R T 5, &6 2 ficiIERRET
HEOWETZ L0 LA EF e LT, [=—r—fHR] fE: [Fy—FV I zvx
(Due Diligence) | FhiZ DA, [y vy 7#RE] & BIU ©BTELICRH T 72 f&h& % B
W B3, EEELETK (Wbws TRWERKEDL]) oRtEroE L TE k. FRAHE
HIRO NV fERAOEY Hia K b5ima T o2 L & Lz,

E1HE EAREEHA (RR) ofE
1. VIO NTHEET LT o=

1957 4F 10 H. %@ AP o N L2 Sptnikl 5 04T EiF 2B 2 ¢, &E
200km~900km D HE & [FHh I {55 EHK E 0.3 BEIC T L7z, #1958 4 12 HIC i3 KE
BT =7 a—XeRZEREER L -HEMEX a7 24 L. 74 ¥y 7 — K
DY YATARy 2= Y HPHBHICEAF L T b, 1962 4 7 HIC I REEFERE L (B
AT &T #) 28 Telstarl 5 CTAFEFEM O 7 L CEERAHRIC T, 2 1963 F1C 13K EFHAT
Z%J5) (NASA : National Aeronautics and Space Administration) @ Relayl 5% F\» Ci#)
DHKT L ek FEER 2 E G, 2 1964 113 K[E Comsat #1235 % 3% Syncom3 5 234)
O Tk EEfE 2 L, FEREINZFHEAY v ey 7 2fEFHL Tw 5,

1967 4E2> AT B o N7 RENSH B E (ATS) » Y —X T, 15135kt &kt 2
i SRR, 3 T Id MR D O IRig O TR O R, 6 5 TlliEkE~D 7 L ek
I X 2EBEHE~ @z ik L T & 7=,

AL Sptnikl 5 04T H EIFII2 5 2 F2 0 1959 4, ITU 139 CHFE A& Ic &
PR SCEFS (IR SR R % 3 e U, 1963 4RI I3 F o {5 ICBE 9 2 R 25 T &k
EARC63 (Extraordinary Administrative Radio Conference) % Fif# L <., FEHSF 85 H
WA OIRREBEL D B % B L 728, B3 2 @2 LR IR T 2R — v 2~
DFEINCIG L 2728, 1971 FICHilfE X N7z FHdfE 2 FERE L 3% WARC71 (World
Administrative Radio Conference, i WRC 0 fij &) TIIFHEBERL )V E—+ vy v o
@R ~PEZIRT 2 L &b, FrHEEEROER T W% FHEi 3 5 72 ORI ESE

71963 4 2 HicHT LiF b7z Syncoml 5 (i L R HUEIC 12> 5 i@ ClEfE@&ME, [FE 7 T LS
N7z 2 5 30 35,600km, @A 36,700km D Y 24 I OBLEICTE Y . KPUFE ETKERT L e
MESEER I & =28, RV A 33 D Y LTINS BB RN Tz (3 5 12 ERH 0.1 ), LB
Tl D% o 7= A1) 72 F2 ] D i L Bl 5 D KB IE Syncom3 5 & EZ b TW 5,
SHUEOWRICBES 5 03, BUEHRER, MEMER. BEMERD., B EEBfEES., LB
(ERE S0 N IR 2 E 7 N VES R S N i3 S L VAL TR S N i IR BR ETEE SN e R SO N
HERPR A AR, ARMBER., FHERBEBIRERER., 7~F 2 7THERS., IO ICTHICET 2
SRS T HIIFERR, THEMER, BRFCER LY, HMIG L THBIC I Tw 5,
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M. 1979 FFIChAfE X - WARCT9 Tl [EFEH#E 4 £ C MIFR I &85 2 BT H
PRIHEETft % DJFTEATERL & 1, FIE w23 & 7z,

2. EREGHA (RR) ORBEE

RR (xfE b, i L, fizE, FlHROBGEOKTEFICE T 5 MALREER IC oW, A
KOG OB <L HERRERN O BN HE, MERRR OB, MRS o A A BUE L
T3, FiICIZ RROHWDBUTFDO LBV /REINT W 5B,

- IR KIREIRCH 2 TR BELAR = 7 b v S O k- 80 o 20 2> 2 A BRI 22 51

DfieitE (RR FiSCE 6 TH)

HER R EDHIND 720 O OFERIBE D b ORER N Z ORI H ORI (R

71H)

- B 70 2 FEIT O WALEER O F R RE ok & ko &) (R 8 1H)
© T RC O MHES DORNEEN K OBh IR 20 o (it (R 9 TH)

CHRERGEERN O T 7Y r—v s vERML, RERSAZ TN BT O

([F1%6 10 18)

TERLESHEAT L E R O A BENCRRICERICh 2 2 L h b, 8 7T HICITREHAE
FToNTWw5, FREREMRIC X 2 2ZREEECEROFRME L o 2Rk FICH Y 37
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T RCOFIE. ZOHWO WA ZRDT, SHEEEEF LTV, 2o, EEREEHN

DHIEICHE - GEAT 2 b oK E. 20 bz FHERZ OIE Y Ic ] 2 1572 R

DEMEB Y FEAEEICHELRRE2E L IRV I I ICHKEL, KER L A2 TH

b7 (BB 4T, ITU FEEE 197 5)

CRIFRIE THEBRERGER (5 9 0] —RIFEE A EREEIR~S (2018 4F) #2H,
11/72



JRAN D FE RN IE . RFTET D IEH L 72 SRR 0 2h SR L SRR RO OV
BEFEONFRMER, AEREGEOEECH Y, b DB RICITAETOMAMEE % Wiz
LT, FEIH LS LT HHHRENGANNS,

HELE O EEFHE TR & ofRKicE iz, EEo W& JFANCIE S L Tik4 i
DFFE & XS HIB X T & 7z,

2 WEDEOERRETR X
1. EIREFETHE OME

JRiE %% 36,000km & HiZR & [A] UL CR 3 2§ k@R 2 1d U & LT, A I HI{H
L E I HEROEE AR CTH Y o & OIERREBE O FY & E R PuE 0 EHIC LR 2 EEEH
BEhxd, EESENO—BRL L CERNHR I ZFE2 RR 5 9 & Mo £E T & OFif Kk
UEEZRIFME ] NCHEI N TS, FHZER O NTEE & KR O M E <
X, BREWOHFHPERZ B2 CJAfich b L0, LHFICERA RN T 57-0I1CE
Namitiezzcern, FEMEORENG L DREDO Y R BAWBTH 5, ZDd,
&R DT o R 7 2 D W IR S UM BT & B8RS B AT IC . BARTRYFREE e R AL
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General Assembly

15 38413, “World Administrative Radio Conference on the use of the geostationary-satellite orbit and

the planning of the space services utilizing it (2nd session) (B - R2HLEOFHHAK K O#LE R FH T 2

THEG O FHEEHOIC BE 3 2 HPUIERGEE FE T2 GE 2 1)) 7. 55 1 [ 1985 41 fifi,

o FH M OWIFRIC 3 2 ), RO, FHZERM O FAIFIH 72 0 O RERIY 7 i3 ) O HRFE O R
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BIEEHW (FEPERICI VIR SN BEECOWTOEBRNETICBET 2 50)., FEHUREIREN
(FHZEMICHT L o N0 EFICBI T 2 5680, THUREREEES, BFHRNEERICE W TE
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18 “Annexes Il Some aspects concerning the use of the geostationary orbit: paper adopted by the Legal
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United Nations General Assembly
19 Lawrence Roberts, “A Lost Connection: Geostationary- Telecommunication Union”, Berkeley
Technology Law Journal Vol.15, Issue 3, 2002
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D), NIV TN 2 FAY SHOHESERIN TS,
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31 Report of the CPM to WRC-12, 5/7/4E, “Issue 4E: Provide limited and qualified extensions of the
regulatory time-limit for bringing into use assignments in accordance with Appendix 30B due to launch
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32 Peter B. de Selding, “Iran’s WRC-12 Delegation Pushes for Overhaul of Satellite Registry Rules”,

SpaceNews, January 27, 2012 < https://spacenews.com/irans-wrc-12-delegation-pushes-overhaul-satellite-

registry-rules/ >
33 Peter B. de Selding, “Phantom Satellites Among Tough Issues Regulators Tackling at WRC”, SpaceNews,
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38 Resolution 35, A milestone-based approach for the implementation of frequency assignments to space
stations in a non-geostationary-satellite system in specific frequency bands and services, Final Acts World

Radiocommunication Conference 2019
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39 Caleb Henry, “ITU sets milestones for megaconstellations”, SpaceNews, November 21, 2019 <
https://spacenews.com/itu-sets-milestones-for-megaconstellations/>
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40 “Comprehensive Review of Licensing and Operating Rules for Satellite Services”, Part 25 Streamlining

Second Report and Order, FCC-15-167, Dec 2015 < https://www.fcc.gov/document/part-25-streamlining-

second-report-and-order>

41 “Space Norway AS Petition for Modification of Grant of U.S. Market Access for the Arctic Satellite
Broadband Mission to Extend or Waive Milestone Date”, FCC,DA-23-922, October 2023 <
https://www.fcc.gov/document/space-norway-granted-milestone-extension-satellite-constellation >
12 “FCC Space Bureau & Office of International Affairs Launches April 11”7, FCC, April 2023 <

https://www.fcc.gov/document/fcc-space-bureau-office-international-affairs-launches-april-11>,

Ryan Daws, “FCC establishes space bureau to meet growing demands”, TELECOMS, January 2023 <

https://www.telecomstechnews.com/news/2023/jan/10/fcc-establishes-space-bureau-meet-growing-

demands/ >
432023 4 9 A K& TIE 56,000 #&LL FicHEA, 7 Chairwoman Rosenworcel Remarks to the Global

Aerospace Summit”, FCC, September 2023 < https://www.fcc.gov/document/chairwoman-rosenworcel-

remarks-global-aerospace-summit >
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44 Resolution 219, Sustainability of the radio-frequency spectrum and associated satellite-orbit resources
used by space services, Final Acts of the Plenipotentiary Conference2022

4 “Highlights: ITU Plenipotentiary Conference 2022”, ITU <
https://pp22.itu.int/en/newsroom/highlights/ >

46 Resolution 218, ITU's role in the implementation of the "Space2030" Agenda: space as a driver of
sustainable development, and its follow-up and review process, Final Acts of the Plenipotentiary
Conference2022

47 “The “Space2030” Agenda: space as a driver of sustainable development”, A/RES/76/3, United Nations
General Assembly
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Notes: BB DIEILFFE FDED
> 2200 - 2290 MHz & . Consistent with the IOAG Architecture, NASA-SCaN Lunar Architecture, ICSIS and SFCG REC 32-2RS
> 2315 - 23.55 GHz ( SFCG REC 32-2RS also contains amateur radio frequency allocations between the Earth and the Lunar region
> 27.0-27.5GHz © >13.75-14.0 GHz . Limited to outside of the Shielded Zone of the Moon (SZM)
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T 4
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HER 1. IOAG* %3, NASA-SCaN A ifizkst. ICSIS J U SECG &% 32-2R5 & —8(3 5, 2.SFCG & ic
X, HiEk e AR O 7~ F 2 7 EREREROEY Th A EN G, 3. A OMRHEEK (BEK S 7-
DITFEE DEMMFIAEA X N5 KIR) FICIRE SN D, 4. 6EEIX ITU-T #i5 G.694.1 £ —EL Tk
D, BIBEEOEAEZ BIRZ 20 ClIe T T %, 5. INEBENCHEH S5 410 - 420MHz (3 A J& [l#h
B ETHAT ZAHEMNESH B (B 21F Orion ® Gateway ZZ D Fiit7 &), 6. SFCG &5 41-1 IcfiE > T,

H A HHERIE A 6 MHz DL Lo AR Y >~ 27 13 Ka O A% T 2 B0 H 25, HEWEIEAS 6 MHz &
o AHUEIEE X S, X, £ Ka W2 TE 2, XIOAG Fid#iR]

H 4l : Richard Reinhart, NASA Glenn Research Center, “Lunar Communications and Navigation :

Integrating Government, Commercial, and International Partner Solutions”, Global Satellite Servicing

Forum, October 2023
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% - KiZI[EH (PNT: Position, Navigation, and Timing) ¥ — & &, #H & ME#R Y — &
EDFIH TN, ENZENOY — v RORLICE T L W ERE R EGT G E o FTE b R
EINTWw5,

BEY—vRTIE, HIEREDA v 2 —3 v P TIALEHEIN TS IP (Internet
Protocol) Hfiic X 2 AIRHES D 132010, EIE e » b7 —*% v 2 (DTN:
Delay/Disruption Tolerant Networking) HffiHefii z v, BIRHE{E 23 #2556 1, I
7% 22T 72535 b AfSide £ Tk alae & 3 2 BE TP ER I N TV 5, 55K
BEUBICH, BEMEMKT 2%/ — NicmkT — 2% —FRE L, (&R0 E
BRI ZED ) — N 0iRfE3 % 2 & T, lfEHIicnt L Cilifthz £ 5 & O HEFE M TRk
SCE Ik e 375 C LT H 5, 72 HIGE(E Tl HE@EE0m & HEh]
e HilfEmA oMo % B ki & LT 4G < 5G, WiFi d HEFic AnLbhTE |
NASA D %5t % % F 7= Nokia thic X 2 HHi 4G O EFEDOEi b IRE L T 5,

PNT %+ —vt 2%, GPS # I LU & 32 2HIKNEE 2 S A 7 2038t T 2 (& - &H
JE - IEREZR I 2 FE 3 2 e HECH Rt 2 2 &, HICE T 2 HEERZRfTED
FHEHETHIOTH Y, HE 10mL ~ CoMEBHIMAFHE T2, 72, BHEK
IERY — & 213, RHOFHREDA U 72K PNT 4 — 2 L35G L 7228 b FH MR T LD
BRI & K3 2 PEEEC. BTERIC R 72 KRS 2 M L CE x5 2 FHRAT
WMICBEHT 28R H D, TNOLDY —EREHRMT 5729 LunaNet Tl H JE [HlHE ~
HOBERER I HEZREL Ca v AT L —y a v 2Ry 2 [HE@EET#E X
Ofiftik > 27 2 (LCRNS) | GHEid D 5T 3,

LunaNet O3, 2020 4 7 HIchlfg S - RKEZ SN L T2 EX - HEHR LR O
LA IEEE D& &I BT, NASA o4 — P FRITH v % — Ofiff 583 o L[
Feai 3 [LunaNet : A DYLIRATHE 7 H A O fE L UHIEA v 7 7] PcHRKI i,
FHEENCBEE S 2 LRk K E AL O 1T BB S A, WTITiERE 23 % of§Re 2 i ©
2% &9, Yo M AEM R R RERAS ICHEIL L 7R HiE S T 5, 2021 4
10 Hic i3EeRig b 2 Hi5 9 72 0 O By Znigam o 1B & LT [LunaNet tH A EF P
Rl DU AR A, 2022 4F 2 AICITRFIRDOE 4 I3 nR S Nz, BIEIXSE 5 i
T 7=SGIFERED ST 5,

LunaNet DB /71 NASA OFRBHERBIC X 2 LT TH S,

« #— v 235 (Service-Oriented) : ¥ — ¥ RXIC|E. T — Z{miEhiEHIE « iiE - Bl

FH, (FHRRFICL D) BRAE U ABICES T 2 ESrETND

76 David J. Israel, NASA Goddard Space Flight Center ftfi “LunaNet: a Flexible and Extensible Lunar
Exploration Communications and Navigation Infrastructure”, 2020 IEEE Aerospace Conference

7 “LunaNet Interoperability Specification Document Version 47, NASA

78 James Schier, Chief Architect Space Communications and Navigation (SCaN) Program, “LunaNet

Overview”, NESC Unique Science from the Moon in the Artemis Era Workshop, June 2022
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- JERYE (Scalable) : WA FHIGENIC I3/ NROBEREZEA L, #i7- B F 0T

G U TR 2 RE A IR L T <
=7 (Open) : 4 v 2 =3y FD X ) ICAH—T v inEEREEHEIC H D <
- BREITE (Resilient) @ 4 v b7 — ZHEKICoN T, BEEREILICN S 2 BWERH L33
- 2V (Secure) @ ¥ A4 N—BEA~DPAHIC R 2R BIE 2 U CEEEHRE RET S
- [EFME (Extensible) : LunaNet &% & 5w 2 REK~EH T 5

BREITE L AE L v o 2, lBEMERGHC Ik S A Il 2 T, ERREE(L
LEHBOMERDFE, thoKE~NCHZ BB ANz A — 7 iR, R
B TH D, Sk, ARII L E LEFEHICE T2 ABESSERWIcEALTHn o E
% RE 2 T, Artemis BIFRE L FHFFEHERE 72 ICBAL 3 2 & o vili(EiE. Hl 2 13EE
ARG I pa R DS 20 3 2 M. SR & 7B S & fth o FHTHEEE 2 P LA 2355
TS, 5o FHEBEIEE L ZBEHE L HAER T 2BAD I ANTY 3
T e@mAING,

HilfE osatBR T, KBENH 2> MR S N 2 EIEFHA T — v 2 v OFHHBI T
ek L 72 THEIEGEE & 2 7 2 AEEFIPERRSE (ICSIS) | <0, RANH & BN E o T ik
BB & 2 T BIRNER#R 2 v — 7 (IOAG) THRET I T 325, HERES
ARRICIE. TNOOHRGFIFICEEZMDLLZEXZHNE LD DTIE AW & ZHKL 72
) AT, FBHRMDBLRICOWT, NASA 132023 F 11 HEKFE CTILLK ERCIREDOHEEZ 1T
vy BER T B ITEOERE S IOAG %5 & 2 b D R IRE 2T L 2808 S HEE R~ D kETE
¥ErEDDZL LTS,

4. ATEEEHHROWIES 27 4 (LCRNS) OHE CKE)

LunaNet Tl3, HEME(E°HHERRLEE O rhilkbkae & . HiE~d PNT FERE % 24t 5
270, EEOHRRBHED? DRI N 2HE 2 v 2T L —va v [ HEEE k& Ot
%> A7 2 (LCRNS : Lunar Communications Relay and Navigations Systems) ] D&
ArE T N T 5,

RESESHENIRFIC IS U C 3 BRIFICBOE I NCTH D 2023 4F - 2025 fFEEOHIHAIC i1,
Artemis CTHEE oG8l & 72 2 BT & H O Z JE N3 2 WuE 23 5w E b TiE T
»5, HOFM (HiBkZ [TV BHD s wT, HERGER & HERR o EEEE S H
& HUERRE] D EEEE (S OFERE 2 245 2 130>, Ftle H DR DK IE D 55T~ Dl {5 {5k %
REDRUEAFHH T T 5, FTFNIE 2024 i, E 2025 FiC TESI T3 HNERE
VAT LDXH%Z LCRNS 13159 2 FETH V. Artemis DFEFEFHH OB ICH-> T, H
A& sl sl TE B D P 10 U 7= BRRE TR ML & JE RIBE 28 E S T b,

" “International Communication System Interoperability Standards, Revision A”, September 2020,
International Deep Space Interoperability Standards (NASA, ROSCOSMOS, ESA, JAXA, CSA)
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2026 4 - 2030 FEDHE A TIE, FH BB CRR S - FEirhkEuE Icin 2 <. A4
Wi o —3 2880 ARREES S NS 2 & T, iS5 ok ARigt~—E R
EOBEmEMEN IRt I N 2 L b, HIICH T 2 @EW AR ORKE . BEM
FEHFEDER L2205 2 EFEYDEA L ZoREOHEFIC AN TN

X 51T 2030 FELAEOSE B TIR, HBOEEHICL3HEa v ATL—v a v R
W BB 2 HERIEEMEATER I NS 2 & T, HEROBERAEHIIC A N —3h
5 RBEINT S, NKBEIC X 2 AERRE O B X 0B, HIiC s T 21815
DEEMLE DB 2s, EE LRk e L<Hirn T3

[I¥] 7 : LCRNS D3]
B CPNT GE{E- &R - ik -FZIR ) 1> 758:EDHE L

Lunar CPNT Architecture Infrastructure Evolution

Foundational Exploration Sustained Lunar Evolution
2028 2029 2030 2031 2032 2033
ARMTEMIS 1l ATEMIS Il AUEMIS IV AVEMIS V AMEMIS VI ATEMIS VIl ATEMIS VIl ATEMIS 1X

CPNT Initial Phase CPNT Growth Phase CPNT Desired Future State
(by 2024-2025) (2026 - 2030) (2030+)
@

)13

Trunk Lines

* SURFACE

* ASSETS

W
/

* DTE service for Near Side, lunar * Continued DTE service for Near Side * Satellite constellations with multiple
orbiters and surface missions « Expanded relay service for South Pole operators functioning as cooperative
* Intensive relay service for South and multiple Far Side regions set of networks
Pole and a selected area of the « Limited relay service for other * Intensive coverage of specific regions
Far Side globally-dispersed locations and and regular coverage of all regions
* Initial PNT service and lunar orbiters * Optical trunk line links
surface networks * Lunar Navigation Service (LNS) for PNT * Growth of Surface network assets in

* LunaNet interoperability « Expanded Surface networking multiple locations

established from the beginning Notional Implementation Approach.

* Introduction of optical links
- MBS (2024 4F - 2025 4E £ C) - HOHERM, HERIER LA IEE 0 720 @, HiBk & o EEE
(DTE) #%—vx, HpEgtike HoREORE O Hs~ L 2@ E hilk s — e 2. #1Ho PNT 9 — e 2
& A S, LunaNet O ALEMM: %2 4 4] 5> b7,

- FEREFE (2026 4F - 2030 4F) © H OHERMEI~ DTN ¥ — v X % ik, BN H o ZAl o EEO s~
fE ik — e A2 IER, AERIR LIc s 2 2 ofh o &i & A & RIH0E ~RE R 720815 Pk — e 2,
PNT ~o Affiii ¥ — e 2 24t AliA v b7 —2 24k, JosfE 2 EHA,

cEFE LWk (2030 DR : AR A Yy P 7 — 2Dy b & LCHERET 2 EEOEHFIC X
LRIV AT L= a Vi, FRE OIS ZBE R A & 2T o~ R E R, LG
I K B EREREE e, RO RIC BT 5 A @S R O YRR,

Hit 26 L IE L

80 FE & iR L CRARME L AEESS 2, MFIC L o THE LT WHE 22, RAVBEEL R WFH
e A CORARPFRI TV S
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LCRNS & 4] D B & M ELEF TR I o K BB I Tl v, HJERIELE ok
iR & 2 BERE~ DRI e PEREZEF 12, 2022 4F 10 A ICHIRRASHRE S e [ HIEE
ik — e R EECE SUCE Lo b T, AN TV, SHERED 3~ & SEHRE
RIS OIEE . hOMEICTH %25 2 Tidk bR\ ED LCRNS B #1455 b I &
NTHY, 5%D LCRNS A~ DB e Sl 2, JH{E R OWE Y — e 2R D2t % %
T AT OEEEB LG E & Sl 2 BN o AEEIR{RE ~ LCRNS O1F#R % 2
kL. o oFEEHOTRMEL SO T EEZLND,

5. [Moonlight Initiative ] DHFE (BRM)

2021 £ 5 H, ESA . FikcrJRe=THIEB 2 AlREIC I 5 720 D H i =2 v XA 7 L
— ¥ 2 v O [Moonlight Initiative ] % %37 L 7282, HJEH#E i 3~4 ¥ E» 5
MR INZABRa v AT L —va v EEEL. Al EIGEE R OHEEY — e 2 2 24t
BEIHEITH 5, HHAMICLE D HIEEIS TE I T3 205, HIGEBENICARIR Z28fE - HI67
R AT L ZHROIEH IR T E 2 L 1Za A b0 D IEREN 7o, ESA 3%
[ O FHIEBI 2 ARICHI I C & 258(F - HINEE Y A7 L2 BT % 2 LT, hE{lE
B2&LTwd, ZHICKo T A DFHIEE OREE OEM X AREH I ., 72 HHICX
DATHEEHEGREZ NS 2 2 & COFHHIRG RS EYZ L VS CEAAD I LA TE S
A Yy b, IHICaRIES E2L LT, FrlloFHEFEE - RE RS O S A fEEE D
I L. FHIEE BEEELT 2R EEI N T B85,

Rt N 2WEY — e RofPRIciE, DH SHBKEIcE T 23E) Tr 24 s CORER
T — Z{rikBERE, 2)H LHIEREIC BT 2 Y T A& A4 LA TOMR R NS FEEEKEE. 3)TEE
HEEQRMEERFICH T 72 ) 72 4 L comilihr - @RS - EREETEERE T b N
T, ERAES - RDHIRICE, DY TAX A4 L CTOMILE - HERHEEE O HUFSH
e, ML <Y TR A4 L TOIERERIFFOIFHAE. 2) HHI~DO v —a VEREIC K 5 —
I VEREXBANTO XY ERELR 2D ORED R E T o Tw b,

Moonlight #EDFERICH DL T, HEICH AR Z & < Surry Satellite Technology Ltd
EMRTET BRGNS, T OMEOFEMEMPEM L L GEEMI N TEH Y, Surry #h23
LA 2> & FAFE % 6 T\ 7z A JE [l b o fE ik 2 [ Lunar Pathfinder | 2% ESA O

81 “Lunar Relay Services Requirements Document (SRD), Revision B w/DCN 001", Goddard Space Flight
Center NASA,
82 ESA advances its plan for satellites around the Moon, ESA, May 2021 <

https://www.esa.int/About_Us/Corporate_news/ESA_advances_its_plan_for_satellites_around_the_Moon

83 Moonlight: bringing connectivity to the Moon, ESA, May 2021 <
https://www.esa.int/ESA_Multimedia/Videos/2021/05/Moonlight_bringing_connectivity_to_the_Moon>
84 “SSTL Lunar to Lead Consortium for ESA Moonlight”, SSTL, May 2021 <

https://www.sstl.co.uk/media-hub/latest-news/2021/sstl-lunar-to-lead-consortium-for-esa-moonlight >
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[ 8 : Moonlight D} %]

MOONLIGHT

Navigation and Telecommunications

9
)s. %

¥ + L] / ’ \ {
for the Moon - ! ! < a2
4 . -3

ESA's Moonlight initiative involves expanding satnav P ;(

coverage and communication links to the Moon. The first

stage involves demonstrating the use of current satnav o -

signals around the Moon. This will be achieved with the . | BI% S BEE LD Gateway ] ;
Lunar Pathfinder satellite in 2024. The main challenge 5 >/ B CHEBEDZEMWEER
will be overcoming the limited geometry of satnav ! £ ThiZ. BEOHBKESD AL
signals all coming from the same part of the sky, along e _— KYL BB ETHIES B TE
with the low signal power. To evercome that limitation, Y 3&5(215,

the second stage, the core of the Moonlight system,

will see dedicated lunar navigation satellites and lunar

surface beacons providing additional ranging sources

and extended coverage.

Navigation satellites like Europe’s Galileo constellation
radiate most of the energy of their navigation
antennas directly towards

the Earth dis, blocking their

use for users further away in space. N main beam

But navigation signal patterns also radiate
sideways, kike light from a flashlight, these

antenna ‘side lobes' can be employed for

positioning all the way to the Moon.

[#Moonlight!

EL:%A@Mmm@n%ﬁmu§%EM&VX%A@ﬁﬁﬂ%ﬁﬁaHEE%%@%kﬁ%inéo%
oI ik, HoMMCHREDHEMIEE T OMEMEZFIET 5. Z4ix, 2024 ££iC LunaPathfinder
BICXoTEMINDE FPETH 5, LaEIT, BEHNMENZ LKA T, X CTOFEMKESH
ZOR LER 20 ERT 2 2 LI X2 AMARMEAEZ WRT 22 L TH D, ZOHBEZRERT 270
IZ. Moonlight ¥ 27 LD HIETH 55 2 RS Cld, HHOANUERIER & AR e — 2 v 23801 0 W& R
LlfE A REHIPH DI IR & 12 5,

FET BIND Galileo 2 ¥ AT L —va vD X5 GRUERRIL. MET V7O A F— DR % Higk
CHT TR L, FHO X W @EAOFEREYIT 2, Lo LAUEES X, BPETOND X 5 IcAHICD
BT 2720, cNbOTvTFO [H 4 Fe—7] Z2FHL AT CcOMZHITEZ L0 TE 5,
Hill © ESA, Moonlight - Navigation and Telecommunications for the Moon, May 2021 <

https://www.esa.int/ESA_Multimedia/Images/2021/05/Moonlight_-

_Navigation_and_Telecommunications_for_the_Moon >

g 2 HidfE K O ET M D ) D TEEA & 72 2 HoA B TH 5%, 2025 FFICH LT o
NCH DR % H5—3 2 KA RH60E F i X du, BN o ERE B #05E o flar# R
v AT L Galileo 2> 6 DfEF AL CHOBIN 2 EIES 25HHTH 5, FHEIT =B A
HY. 2027 {FEF COE RSl Galileo & Pathfinder i X 2 HIBROBIFIHE > 27 L%
G L 72k — e &, 2027 2> 5 2035 4 F T B T3 H BRI B ISR o

8 Javier Ventura, “ESA Lunar Navigation Plans: Lunar Pathfinder & Moonlight”, International Committee
on Global Navigation Satellite System (ICG) 16, October 2022 <
https://www.unoosa.org/documents/pdf/icg/2022/ICG16/11a.pdf >
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— 2R cE 2 X5, HENEE LI AUERE 2 v A7 L —v a3 V2R, 2035 4F
LI D =B ClE H &R Ic T e fiiiEy — e 2R itc X 3 X 5. i ALY 27
L DOREREIER S EHH S T 5,

Artemis % F3E 3 % NASA © LunaNet & DBREICE W TIX, FHARITEO L% MR
FTOBEDPOLIUREL LT 200 AT A8 S N5 FRi% ESA 1378 L T 5800323,
Moonlight & LunaNet Ol 5 OF R EHE ST 2 Z & T, B4 R FTHIGE) %2 231 2> Dl 7T
BT & 2 X 5 HLALE O RH] 2 HHE L 72 LR D SRE S v %, HEREHA D

(X9 : Hifs - ik o 24% (LunaNet, LCRNS, Moonlight)]

Crewed Missions and Lunar Exploration

Lunar Surface J
Assets ﬁ\
)\

* DSN assets heavily used by
SMD missions for science and
exploration in Mars and Deep

5

zl:aa:lesconlenuon for « SmaliSats " "7, 2 %%+ Discussions underway for support
eae g * Interoperable asset
resources .-
- SMD: Science Mission Directorate .5
(NASAHDE %33 88) /A
In Space Assets

* Relay capability - Artemi

+ 75% coverage in Ka-Ban
% coverage in S-Band
mited PNT capability -
% coverage

1

Ground Stations %
* Each ground assethas #
lunar visibility 1/3 time §
+ Additional ground assets &
needed for backup/
resiliency i S
* Large number of 4
assets and 4
network nod B d * Commercial services
challenge - 3\ i % * Assets should have an
Q 1 \ array of other users...

DSN s ' N <" f g 3 = N 3\
G 91 = - . = — -
n::;‘::: ', Cinberry 1 = f&n“o;.\?

Madrj Selen, LEGS oy - - =
Dss 26 055-34 ang rid e Wsc, LEGS 33 n K >
055.35 0ss.5q New Mexico  SOUth Africa  Austry y -
Other ntennas p, and pss. Other a"‘ﬂnqgsbﬁe, site ) ol Cebreros, .. Site 1 - ider MOonI.gh‘ I3
T Site (e, LEGS @ (e.g, 3 ite Moonljghy
(eg. 4,56 1) 8. 18m) \ Fr Gui N Prommaeht
/65

igm. 70m) Site 1 Provider Moonlighy
7. —\N

-DSN: Deep Space Netwogfa A -NSN:Near Space Networly AG A
(RFHEFYNT—Y) S GEFEFYFI—Y) ‘

1.&M FEE o H BRI 1/30 Ny 77 v 7/t 7= 01BN O FERESHE, LB ORI &
Ay 7 =27 —F (offf]) 2

2EEFRH A Y PV =2 FREI v v a VIBROERTFEHFEEEEIC X > CEHI NS, BHEROBAH
FET B AREED B B

3. FHEBEEE - Artemis V: Ka FC 75% H S —, SHT90%H S —, #il# & 7z PNT #AEET 40% 77 3 —
4. THEF — R, HIIfho 2 —F — DIEFRF L Tk 2 ATRENEL S 5

5. I Choparh, AH A AT RE 70 X 0

Wit 6 &L, NASA ofific, ESA OHuiERE &% O Moonlight % #HiA A 72 21k,

*)s
3)Sitean

v eyl
€

8 Jeff Foust, “ESA awards study contracts for lunar communications and navigation systems”, SpaceNews,

May 21, 2021 < https://spacenews.com/esa-awards-study-contracts-for-lunar-communications-and-

navigation-systems/ >

87 “Toint Concept of Operations for Cooperative Lunar Relay and Navigation Service (Preliminary Draft)”,
ESA and NASA, December 2022
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MRk, HEF#EROWLENEOHEHICET 2 ARERbEEN T2, ZoFTlt,
ESA & NASA lx. HO#EEHMEMOHIEYr — R I3FZEIC X > CHEMEL, REFEEDL
oo HEEEXRMEMELEN T 2EELEL Twd 2 BRI TwE, 2ok
O, WEMUNIEMZ R L I — U E L 22 REJHBESEXE L, 2o —Lv R
RIS 29 — e 2FIHE (SEAHEMAEESNS), 2 L CTiHKBEITcH 5 ESA &
NASA @, =B OHE %X 5 7= D DA 2. BERE 2 5 R S 1L 2 FEFIEBE I
FHE TN TV 5,

B i C UL AR X R R D IRAE 7228, HlBfEH O — v X{REF IC e 2 A[REME D & 5
RiEHEEE (BENLY — e 22t . cho o HEEEr — v X0 Ice 5]
R D 2F GBEEMN Y —E2FHE) 200ERADFEL b, SHBAKRLELTHL
NHFELINTVE,

kb, REIRZEIC X 2 Hits 0@ ~o S <id, il 21X Lockheed Martin k23
2023 4 3 Hic, Haifs kO H Il b OB ICE(E S UL O fERE & 12t 3~ 2 st
[ Crescent Space Services LLC| D% 73K L 7298, #IHAIX 2025 FFicfT EiF o s 2 #
DERICK > CHRENEE FIcHEREa v AT L —2a v EREEE L, [Parsec| 3 54—
R %GRS 2EHHEITH 5 08, fth DRGERRT© NASA © ATHE)IC X 2 F/FEICIG LT, fk
MICHTREZBMNT 2 2 & HHEFICANT WS, NASA [FEHIBEEZR - A mETHREOH ~D
ik RIEDEICHETRN Y — e AY2E L T, NI X > THEERED IR
D 7= DI M OHUERBE~ DR 72 5 & Cresent tEiZ FIAA TV 5, WEHIKIE
FHAER M Z #EE3 % LunaNet (IC¥EJLL . % L T Moonlight 257" & 413 fh D H [Hid#fE
VATLEDR—I VI TELLICEL L HEEL TN,

6. BARICET 2 ABEEM O

Artemis ICE#EB) L 72 HBE ICB 3 2 HARERN coOMZERFE L LT, NENFHBORE
BNFERT - FAVNZESPRINS® 74 v—7 v 72 E s 5 [ FHBFEH RIS b
702770 (RE—FZX 707 70)] 0T, 2021 EE2LBREh T3 [H
GBI [ 72 I - SIS EANRRAFE ] 3% T b s, JAXA L IEHGEE T

8 News Release, “Crescent Space to Deliver Critical Services to a Growing Lunar Economy”, Crescent
Space Services LLC, March 2023 < https://cdn2.assets-servd.host/crescent-
space/production/files/Crescent-Space-Official-Press-Release.pdf?dm=1680007839>

8 CLPS : Commercial Lunar Payload Services. 88D REBE O — v 22 HHT 2 X205 2 Lic X
. B OIEFAC AR DMK T 2 FoA L, KEDORERZE 14 #H2RE T2, NASA<

https://www.nasa.gov/reference/commercial-lunar-payload-services/ >Z:lifi,

% Jeff Foust, Lockheed Martin subsidiary to offer commercial lunar communications and navigation services,

SpaceNews, March 29, 2023 < https://spacenews.com/lockheed-martin-subsidiary-to-offer-commercial-

lunar-communications-and-navigation-services/>
N TERT1-6  THRFEFEMMAIMECEIE 7 0 7 F L (R —=XZ2 7077 n) LowT (fEEF) ]
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(NICT : National Institute of Information and Communications Technology) #i# L .
EWN 10 ERREASH T 5 3 v Y — > 7 LA TEME T2, WEORETIE, HiBKk
& A ofE T oz B E R 2 MR L. 228 CH 2 HEtR %z /73— 3 2 HJE R
i & LT ELFO iy, fEMAROHEEN) L PuEDO K EOBRPOEE L W &,
¥ 7 HUBRJE [l AR & ) JE] mlfer L R <O ERROEE o M 28 ok o 2 230 ARl A & H i
Mcit. HHMAROEELCKE T OBIA,» OEPGEE I HE L 22 T LEIRGT T AT
29, Wik - HIAL T, A — e RIS 2R E 2 E RS 4 B o R AT R BCR il
RT& % &5, ELFOWUEIC 8 DDOWEDP LI N I Vv AT L —v 2 VEKRET 51
22T, HEZEY AT L0MEK &, S5 EAFOMEIBHED 5T 5%,

28 [ILRS] icBA¥ % ABEMOEE (Qiegiao)
1. EBEAEMEEER LRS) v g LoME (FE)
E2H mEFge £ (ILRS : International Lunar Research Station) i3, FEEFRHITKE
(CNSA : China National Space Administration) 72°F& 3 % EFER) 72 H mFIEHEM©H %,
I A F — G HE S BeE L OWUERERESE 2 2. H 1 S OY H JEl [RloE F < = B B 3
ICIEENT 5 & T, BEEERA - gt EIEBHFE - M. ROGIREAN OGER &L %
% HEE - KRB Bl BAE 8 2 ke 1 2 3 2 i AR g5 Efigk & L Catlix T
%, 2010 ER B2 LIREINTE D, 2021 £ 3 A, FEERMKFHLr> 70w 22
AE A ILRS HFIER D 72 D FE 2 iffifh L 72 & & TR K RIE T 7z, 2023
4 Hiclik, ILRS = 7= EFRE -~ — b F & D% - LD 722 D ILRS 17 /B
(ILRSCO : ILRS Cooperation Organization) % %323 % Z & 3FFR I, 2023 4£ 12 A
IRERL Tl 8 o R T 6 #EBEY728 ILRS 7’1 27 F LT L T\ 5,

SCERRMAA THBHFEM AR 71 [ (2022 4 12 H)

%2 ELFO Elliptical Lunar Frozen Orbit : {1 A #ift#iE, KFoRFEL ), EXEIEICEE IR
WS, BNOHEBERIEH CRIALEMICE T 2 2 L3 TE 2 X5 FE S N/l 2 sAs e,

% &G 5 (KDDL RAWIZEAT) % ofth, [#EZ &0 = FH CoBERIICHET 2 4] BT ERRE
#2itl. Vol.106, No.5, 2025 4 5 A
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% Deep Space Exploration Laboratory of CNSA, “International Lunar Research Station (ILRS)”,
UNCOPUOS 66th Session, May-June 2023 <
https://www.unoosa.org/documents/pdf/copuos/2023/TPs/ILRS_presentation20230529_.pdf >

% Andrew Jones, “China, Russia enter MoU on international lunar research station”, SpaceNews, March 9,

2021 < https://spacenews.com/china-russia-enter-mou-on-international-lunar-research-station/ >
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International LunarReseanch Station (ILRS)

Hi: 7 101 & F L
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FIFEE AR 25 TH 2, FoBEBETIIATTORMN R AL ¥F— i 27 4
CHE Rk 2 7 L OREE & YL, WIEHEC Al coEY R EFEREOTE L, <
N o ORI RIES 2 BRI EM T 2 720 0 ARZROHZAFE T T3, 51T
2040 ELIE O B CId. BB BB O L 72 ILRS O REMAER I Z T, KEHE
E~OEMABHEI N TS,

2. [Qieqiao (#Rf&) %] RV X7 L —va vOlE (FE)

hEZFEE S 2 ILRS 7rY 2 MicknTh, AMBKEEESLAmEEA v 7 7L L
THREM#E Lo a v 2T L —v a v &0 7 HEBEM [Qieqiao| DR GHE X 1L
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fiff & 1720813 FHEER Qiegiao 25, HuBRE H 0 B & o 0EREHIE OIS % MR L 72,
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[X 11 : Qieqiao DFE]

Build the Queqiao
comprehensive constellation
with the ability of
communication, navigation
and remote sensing in the
earth-moon space and far-
reaching space.

Serve for manned lunar
landing, Mars, Venus and
other deep space exploration.

Concept of Qieqiao constellation

Fb o hiER- A EMROCEGFEHE TOME, Mk, VE— PRy vy 7 OS] Z X AR 7 Quegiao
AVATL—va VEBET S

ET BANRHERE. K& €8, ZofttoFERFHEE KL
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¥, Qieqgiao FHE[DIZ2>, CNSA 13 1 o BIEE & 8 o THE (AFt 9 HofE)
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FoY¥EE I A SNk 30MHz UTOERZBEIL, vy 7N v oFRED» SHIES
WICH EN-EBHEE L b2, FHOVHOZRZEEH,»T L EHIE LTW5,

% Andrew Jones, “China wants a lunar satellite constellation to support deep space missions”, SpaceNews,

October 5, 2023 < https://spacenews.com/china-wants-a-lunar-satellite-constellation-to-support-deep-

space-missions/>
100 Tereza Pultarova, “China wants to launch a moon-orbiting telescope array as soon as 2026”, Space.com,
June 10, 2023 < https://www.space.com/china-moon-orbiting-radio-telescope-2026 >
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. 7B 3 FHEEEER. 7C IHREEHE N ARBAEE CET V2 -2 v
VTV AT L, TD IZERRICGEHBZITE L TWw 5,

WP 7B i3 FHEM - FHI - HEREEEH RS o S 2 @R, Bk OEkEHl
7 —20EZELEEL Y, FAKRTEAFHIEKOEE . RIKMDOERE, @
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ICEFE Lo RIS R, PUE S E IR T 2 HM 2 T T T D, 2023 FE T
WCHBEF RS AT 20 E%2 T 02 X5 ERL T0d, 2019 FITAFK I N7z Artemis
FoHiH O KB 72 ATEEIGHE~ OB B0 5 o 72 2 &, HiBEH oI M1
REISREINT W2 EBHASL NS,

2. FHEAEKERHRHE v —7 (SFCG) OHE

FHIGENIC B3 2 SRR AR IR O BBV S % 720 RS HUR o FHHEBI 0 % [F
Mg os; & LT 1980 4F1c ESA DIREIC X o CT&HZ X 1, BIfEIZ NASA CKE) % ESA
(BRI . JAXA (HA), ROSCOSMOS (m 7). ISRO (4 ¥ F), CNSA (f[E) %o
27 HoE - MRk, 35 BEBI NI, EE S MM TH 510, Z OIEBINA IR [ THE B

WITTU web _F1213 2023 4 11 ARS T34 3 nFE T3, < https://www.itu.int/pub/R-REP-
SA/en >

102 Question ITU-R 222-2/7, Radio links between earth stations and lunar and planetary missions by means

of lunar and/or planetary data relay satellites

03 KRR I, T A Y F v FEHIEEIEES (CONAE), 4+ —2 F 7V 7FHF (AUA), A—2 5

TOEA R EEVFHEE (CSIRO)., A =2 PV T7TFHRE (ASA)., €4 ¥y v FHERM

(AZERCOSMOS)., 7' 7 Y VESZFHPIFERHT (INPE). ) X 58T (CSA), JLatB TR (BITTT),

EZE M ZEE (CAST), FEERHER Rt v £ — (CMA), FEHERFHHZ L Vv £ —

(NSSC). hEEHERARAR (SATCOM), PHEERMMREH £ % — (SRMC), = 7 b FHik
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SFCG IZ. ITU TEFR I N2 FHIIEPHEREEER R, [JREE. fUEHE. EHKX
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B (EGSA). BRIMNK S EMKE (EUMETSAT). BRMNFH#EE (ESA). 7 7 v AEVFH L v X —
(CNES). FA UfizEF i+ v &£ — (DLR). 4 v FFHMHFEHE SRO). 4 2V 7EHEEM (ASD.
HAFHATZE TN JAXA). v — v 7EV.F%H/E (National Space Agency), >4 ¥ = ) TH
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¥V ZFHEE (UKSA), 7 XV Afi%F s (NASA), 7 2 Y #iERST (NOAA) @ 35 H&BH
(26 2 - Hi5),
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TOVS/ATOVS), WKL & FHIFFE O FBEEE Y CIcPl 3 2 REZ B2 (IUCAF), HEFR SRR
(WMO), Zofli#%4 5 (Honorary Members),
104 Resolution SFCG A6-1R2, Terms of Reference of The Space Frequency Coordination Group (SFCG)
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105 SECG v Web, “Objective” < https://www.sfcgonline.org/About/default.aspx >

063 111 &R L

107 RES 40-1R4, Objectives of the Space Frequency Coordination Group (SFCG) for the 2023 World
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108 Agenda Item 1.13
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110 Resolution661, Examination of a possible upgrade to primary status of the secondary allocation to the
space research service in the frequency band 14.8-15.35 GHz, Final Acts World Radiocommunication
Conference 2019

Ul Agenda Item X.X2, ‘Possible new WRC-27 Agenda items supported by SFCG’

112 “Office of International Affairs Seeks Comment on Recommendations Approved by the World
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AAURTRE 70 BAMTAUARIR S A3 8 2 RF 12 2 D FE%E, b L BANARSKR 2 I IRp X, 4T BT o
EATFIEZFAES 2 C L CEBETHEZERNT 2 7Rz FACRET L b,

T ETBOEMERMBOIEHTIZ, 27y 7 5 ST LT B OEM TIEZ #% L <
BETHEZBR T 2561, 2 O RIFEFNIIE U7z EE 0EAFAEFIEEZEK T 5 iz
AL T2, ZNTNDORT Y 7ICEWT, EFIEEZETAACEBT L EHEE L. H
B 2 Y LB X 77 0 O ERHIR A ED SN Twv 3,

BETWEERELCLE S &, HAKEZ X OXGHEBELEMWTARELAER I
528, TEFEHIEHOHNZODOEGHIBLCLE I AEEMNELD D, & LI B DM
A — A IR 23 0 2 b DTH 5 720, RSB RAET 2 B2 H 2 55
X, FHIGBI OGO & S WD 5T 2T 2 X SBT3, ZD® SFCG
PEBIRT DFREE (X, —f%AYIC ITU @ RR 25 9 S CHUE 3 2 T 2 DRTICEM S 41, ITU
ISk T 2 EIEHERE TR & O Z XY FEEEEREICD 20t b e InTnwd, AL, BE
INEAEERRFIETFEORFZIRET2b0TRAVI A= a T A T I N
TH Y, RR ICH I EEREFR S 2T 5. FHEEB O B F09 2 FAiER%E o i E
e BRI N5,
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(1]
T AR Y D B D ek
STEP 1: Initial HAE - BRIAA
Announcement .
of Intended Transmission of Information on Planned As Early as Possible
Frequency Use of Frequencies and on Possible (AtLeast 3 Years
Assignments Alternative Frequencies Prior to Launch)
Responsibility: - e . TR IR Y R
Agency A i i?@%”&mﬂﬁ??,‘ i (B & STy
OB fiE &luJ(&ﬁlluﬁﬁ'f LI OELG DIEWE T
STEP 2: Preliminary l
Assessment
Examination of Acknowledgement of Receipt of } One Week
Potential Frequency Plans <
o ) 1R[]
Inferierente R Be i D R T
Responsibility:
Agency B
ge2)
WERN 2 Tk
Tz EE Preliminary Assessment Approximately
TE - BEIMB Examination of Interference One Month
B LElHH

Potential _
T O TTHER: I B3 5 FRIORF IR

Interference
Identified
?

R DB B

HANM S

Inform Agency A
Frequency Manager
And Flight Missions
Concerned

Inform Agency A
Frequency Manager
And Flight Missions

Concerned
HEBIAD |
RBRE L L TR
i3y va Bk
EAHISED

End of Procedure

TFHe % DFET

Figure 3.1 Advance Planning Phase -
FRTGHIE O BRI 510 5
Flow Diagram (Sheet 1 of 4) e (1/4)

Note: Step 4 can be omitted when SEER ¢ SRERTS > o s
Interference Tests/Simulations HAR : HABR/S $a Lt a v R

B At 2 5 o S 14 T
are not necessary WA AT Y THSHIETE D

STEP 4: Analysis and/or
Tests/Simulations
Responsibility:
Agency Aand B

23A[H]
Two Weeks

Agency A or B Requests
Specific Analyses and/or
Tests/Simulations

PEBIAF 72 B, FFE DT R DY/

qmgﬂggfd | Erus e e ER
J. o
"'A”“ﬁg{? : #zil[;']/:k/; 7 Joint Execution of Agreed

Analyses and/or Tests/
Simulations S

AR O/ &7

ZA
Yes

ZANAT]
No

Interference
Acceptable
?

THRZANOND D
Verification of Mutual

Acceptance of Interference

Poenial ryomiks. i
l EEARMED B

Inform Agency
Frequency Managers
and Flight Missions

Concerned o )i BIERIE & #4T

Ty va YMRE~ALE S
End of Procedures

FoLE DT

Figure 3.1 Advance Planning Phase T il o PR e 3513 B

Flow Diagram (Sheet 3 of 4) wIR (371

i
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W7o
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T BBIALB | TBES A B BB E T ~ LB

STEP 3: Detailed F—&ky b RRET 2

Examination of Interferor Agency
Potential Furnishes Required Data One Month
Interferences Set to Interferee Agency 15 A
Responsibility:
Agency Aand B l
T T Interference Agency
f‘?);(&]-r{éﬁﬁ%ﬂ%iu Performs Detailed Two Months
FRRREL @ IR Examination 2 H
WERSEE A Examination Results
5% 729 Fik% Forwarded to Interferor One Month
4.z % ¥ ~4i% Agency for Concurence 12:)]

ZANAT]

Interference

Acceptable
?

THEZANLN S
P

A

Acceptable Minor Interference
Or None Exists; No Further
Action Required
NARTEZREOTH
By BRFELERV

W WEEBELR
Inform Agency

Frequency Managers
and Flight Missions
Concerned B o Il BIERI# & AT
v va YBIRE LD
Figure 3.1 Advance Planning Phase
BT O BRI 3 B
wnld (2/4)
(5]
T RIE R O Eh
HIE : HBIALB
4 STEP 5: Initiation of

Yes Tests/Simulations

Required
2

HER/S S al s a VAR ?

End of Procedures
TR EDTET

Flow Diagram (Sheet 2 of 4)

Remedial Actions
Responsibility:

E WA Wmearig  AsencyAandB
No Engineering Yes

| Work-Around

i ?

SR 1 e 2

TR WTE AT HE

i No Operational Yes Plan for, Execute, and
Work-Around Verify Engineering
: ? Work-Around

M _E o I i ? AN S, T, W

238[H]
Two Weeks|

Agencies A and B Initiate
Mission-Specific Operations
Procedures
BIHALBIE, Iy v@Af
DYEAFETNE 2 Bl

Inform Agency
Frequency Managers
and Flight Missions
Concemed
B o 8
EHLE & RET
a2 VB
NI

Inform Agency

Frequency Managers I -

and Flight Missions  {Fi#f ~ a1 & <
Concemed %

l

Flight Missions and Networks
Develop Mission-Specific
Operations Procedures
fTivvavidy b V-2,
= v [EH OEMFE R

End of Procedures
FHez 05T

Inform Agency
Frequency Managers
and Flight Missions
Concemed

KB o )| B RCETLE & AT
Ivive YRARE~DOED

End of Procedures
FEEDET

Figure 3.1 Advance Planning Phase {5t o [féic 17 5

Flow Diagram (Sheet 4 of 4) #nl (4/9)
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2. AARBLED EREFARTFRE (BRE& 26-1, 40-1)

H JE [nlfa ol e ORI o »W it FrICBEE T 2 L Ex b b ikak 26-1 THX
K RO AERNE & SR BT (2006 4ERfED SFCG26 THAR. 2023 4ERifE D
SFCG42 CTHA&CKET) ] 18 & ik 40-1 [ HHIsIES)~ 0 JE R 4 < 88 (2021 FRafE
D SFCG40 THRID | WIcEH L7\,

PREK 26-1 Tlk. SFCG MBI 5\ TH XX KE O FHIGENIC B3 2 MU 05 %
H120 0 2 b o DRIBICH R ETHEE SRR T 5 &, HERE L o cEERTHE AL
ZAMREMEA G\ Z L A B FRICH O SRR E AR 2 I E G 5 THR D
KR D AR R EGHFE 7 v — 7 (LMSG : Lunar/Martian Spectrum Group) | 7% SFCG P
IcRLIND T e rote, FEHNIT, BWEAKRBOFEFHELZAICERET 52 &
X oT, HAWKEDOFHIGEEPICERTHZREI TR & TH Y, LMSG fREIC
I NASA HEEZE BT 5, EiT2HNEIUTOLEY TH 2,

- FEHNE P R R E. EARAUE. B v o oREE (A KR VKR b o REE R i

FOEE ) v 7 2K 72 EICEH &5 H R ONK R O SRR E G 0 SE
- AR OKRICBE T 2 JA O FHIEE) O, MEHLE(E 7 R JE BT R O ZEAFEH
- T O H MK R O SRR G HE 2 SFCG v = 79 4 b Ciffefy
- AROKED v Ry P ROEAFEERHOGFHEICET 2, X CoFEHEE o FELEE

DERFIHICOWT, EHHNGEFZ KD 57-DD X = X L% [T, 24t
- LMSG oif @it #E % SFCG D ERBE~FEH

B PREEEICIE. SFCG (3 H S UMK B o M b A5 £ F ik o0 457 B o0 S 123 L 7 LA
Th Y., HROKE~DFRE OIGE) O MARFEFEHE P OET% & 5 (take responsibility)
CHHREE N T W B,

¥ 72, RER 40-1 TiE, SFCG #EBIMIXI1ZIE SFCG #B (EFIHk-CRIEHME) o H
M D T T B 1T £ 2 AR SR GRS 1. OKIE NASA o Hi L T X o T, NASA 253045
5t lirol, RO HAEENCHH S 2 MEREREOERICIE, Bl THoORELE
T2 Y 7 by 2Ty - AREE R FMAERIC A T, ftho HFHIEE)IC BT 5 R
JEE R D EFIR UL SUIAE R P E, W IS BT ¥ 7 A — 2 CluE, FHIEE) o R, 1§
B ICEIH SN TV ARV P AR EDFERPLETH Y, X 5 HIREN ST Tk < HERE
FFoOFHIGEEH L OBR THEERT ILEEDH L &I nd, FRRTWICEEE NS %

118 Resolution SFCG A26-1R8, Lunar and Martian Interoperability and Spectrum Coordination
119 Resolution SFCG A40-1, Assistance in the Assignment of Frequencies to Missions in the Lunar Region
120 Rk 26-1 TiE, ARD/XIIKE~DOEHZHEL T2/ L TRBETON T35, ASA (F—
ZFYT). CNES (77 v *), CNSA (H[EH), CSA (77 %), CSIRO (/). DLR (FA ), ESA
(BRJH) . ISRO (4 ¥ F). JAXA (HA). KARI (#lH), MBRSC (7 7 7EREEF) . NASA CKED.
NASRDA (#4 ¥ =V 7)., ROSCOSMOS (u <+ 7), UKSA (¥EH)
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Bo Ao WT, EBOBRER OFE T = & MR BT D 0T 2 BRI HE
ET 2013, [FXTOHAEENICH LT 1208 Ic X %2 (by one agency for all lunar
missions) | FHEEDFNKNTH S & LT, SFCG D7 — & ~_—=2 L NASA 25E &3 % HJEW
BEMA—ZNVDT — XX —=Z2DOWM T DEMEZE L 5535, NASA H3dRzFEM S 5
Loz,

[ PaE < lx SFCG i & Ik SFCG MMEHE o WwIFhic i3 23 IELE L <, HiEH)
Zatdid 235603, TEENICHE L 72 MR o L Bk T o 0 2 FgIcE T 5 72
. FHHESRE VA & NASA O 2R L. HIGEIEHE B3 2 o O Bty e OEH
L oOERERMET 2 X8 L T b, \R TR RS 2720 dH DR T
2 TCOMM Y AT L miiiICERE T 2 4823 H 5 2 b b (HHBRE 0#(E = H I
& HPuELE O SEROETE 13, [EIREEMH 5L < o A HERGEE ICE RT3 2 TREME 23 & v
o, MR L TCHEHORETOMM Y AT L2 G ICEat T 2 B8R H 5) ., [FkE
TR E I REAPEA TN T2, FENICERBERAZYC 2o, B0 FEK
e Y F e () oERbETNS LHEEIND,

3. NASA LSM(A fE#RFABEE ) OBEE

H s o 8 f A BB R 2 S 3 5 . NASA o A SERE BECE P (LMS @ Lunar
Spectrum Management) 5% #7235 5, NASA o FH#(E Kk Utk (SCaN : Space
Communications and Navigation ) 7 v 27 7 2= L EIBAG T 5K TH Y, SFCG ik
40 1o x| KREINZ T T L ERI 0 HIGBNICER 5 EIFRAY 70 SRR 2 8 L <
w53, NASA, KEEGA. KEEFMEME. SFCG GESMEFHRED) . /L E R SEAM 7
TR LT H RN BE 3 2 SRR R B D AT O EI A OREEZ IRIE L TH D, Th
b DD b, FRZFDOIH L H LT HEREOWE, HAfiH) -~ 7 X — 2 FEofFH %S
729 Z T, FIFHATHE 72 SERR S IR D 15 R 2 5% 24 5 2 AR B D L T #HIC B3 2 iF R @
PRft, BT SO, B O THHEANICI T 72 M T EORFE R &2 FEfM L T 512,
A o F iGN BT 2 BAfRE M © B TR Aot a2 eE+ 2 2 LT, &=
BICHED R E RIS D 7= D IC B L T B Ev 2 R+ DHIJEe, EHPFICHEST 2 Y
27 DiE/MEERY . ATEEI O 2R iR bz His L Tw 5, 13 2251k, NASA IF,
EEERE TR 2ffics T, LMS 2 Rt o LA PlEn e L THEMN T w3 2 223
25,

121 Cathy Sham, NASA Lunar Spectrum Manager (LSM), SOMD (Space Operations Mission Directorate)
Space Communications and Navigation (SCaN) Program Office, Spectrum Policy and Planning Division,
“NASA Lunar Spectrum Management: Enabling and Protecting Lunar Science & Exploration”, National

Economic and Social Council Workshop, NASA, June 2022
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LMS LD HRIFAEBERE
Pre-Coordination Process with LSM

Pre-Coordination promotes maximum

compatibility and mission success by . AR DEIERE
facilitating technical analysis and pre- Formal Regulatory Process
coordination between lunar-region missions

chaired by NASA, | % Foreign
to assist NTIA IRAC Subcommittees in :' Country
assessing lunar region spectrum-dependent NSS4
systems proposals during spectrum
certification, ITU filing initiation, and
frequency assignment processes.

encourages lunar mission planners at member
agencies to seek assistance from NASA's LSM
during the initial formulation phase or as early as
possible during the planning phase, and to provide
current technical, operational and mission
information and timely updates to facilitate

frequency selection studies and interference Pre-Coordination Process
analysis. HRIAEERE

Fe b EETFEE L. A HIBISEIE OB AT & FRTIRRE 2 R T s L ic kv KR AL 2
viavozRiEs s,

I s APEEH4S (Lunar Working Group) 13, NASA 2SR #1550 Tk 0, BIHEEGEALEY CFhi &
ICB VT, AU O EREICKIL S 5 o X7 LR E & i3 2 BRic, RERB A EGREERTET
MEMEEIZ B2 (NTIAIRAC) WNEEBR% BT 5. DREIN O #ERE]

JEF : SFCG Dikik A40-1 (%, fEHEB o HEHE O FHEE <6 U, i) D FEBRE. & 5 W IdFHEB
FEDAIREZR R © T BefE T NASA © LSM IR % sk, BIRECEIRGAE S THHIT 2 A5 1055729
Iy BTN, B, Iy v a viERE. R ELERERZRET S XOBHML T2

WL 127 L

/-, LSM G HATHAEFHRZoEHREAFR -2 LT 14 ® & B Y, [Lunar
Spectrum Management Portal | "?%ZFfzx L CTH Y, LMS L OFHIFHEFH % ICB5 7 2
Hld, FAEOETIREEC, o HiEE) o MR R BRI H 2 {8 3 5 2 25 C°E 5, Al
MeREERD EENG2 720, AT P OERITIBERE DA & 72225, &FHEE
FoRARINTV 2 HIGEIoMEICOWCd, IS AR E &b ic—ERPX T
Web @ [Lunar Mission Landscape ] IR T\ %

ITU © MIFR iCid, FHEREHOWLERHE LM 3 2 FBECHI & — e gk
W37z LMS I2B\WTh JERBEEGTIEIC N X CHLE R E S O BB R & — ARy I FEE X
ntwatE2bLN5,

122 Lunar Spectrum Management Portal, NASA < https://www.nasalsmp.org/SitePages/Home.aspx >
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LSM Portal

[} - . .
@ The LSM Portal is a hub for information about the
LSM and the Lunar Pre-Coordination Process

Key Functions

® Track status on missions under pre-coordination with the
LSM

= View summary information about known lunar missions i

® Find information about spectrum planning in the lunar
region

Key Resources

= Overview of relevant regulations and policies, and other

government documents

® Summary information about known lunar region missions

= Overview of LSM role and Pre-Coordination Process

= Downloadable Lunar Frequency Selection Input Form to

initiate Lunar Pre-Coordination Process For more information about the Portal, contact
Karen Clothier, LSMP Data Manager

www.nasalsmp.org

® Permissions-based approach to control sharing of all
information, including proprietary details kclothier@teltrium.com

T 7n BEAE

- LSM L OHfFFREO T T v v a VORI ZEHT 2 - BEFIOH I v > a vIcBdT 2 EfREz TR T
%+ F s oo SERR S G TN B B R E o0 5

TR A

- BES 2 B P BOR. £ Ofth o BN SCGE OB - BERIO HiEE)IC B3 2 BIRE T - LSM %] & S Al
BFHEoME - AORATFHEFHRE 25BT 27200, X7 v u— FalfekaH O RBEERAT 7 + —
I

- REERE ST TN TCOEMOHEE 2 HIEHS 2 720, MREEZT )
H# : Cathy Sham, NASA Lunar and Human Spaceflight Spectrum Manager, SFCG Lunar Martian

Spectrum Group Chair, “Lunar Spectrum Considerations”, ICG 17" Plenary, October 2023 <
https://www.unoosa.org/documents/pdf/icg/2023/ICG-17/icg17.02.08.pdf >

FEHHT /NME

1 fiic s E O KB H Gl & HBEHEREEEo FHmE 2 B L 72, SRR i#
25 223, B2 2020 FREZF2 © 2030 FEHIC 21T € A JE [B#0E _EICEE R OBEET 2 =
VAT L=y a v Ol S v, P A HE e H G E) O S8 72 © F ISR AT
~Y - R iRt 2ok H ek~ — e R0 Joke H il osdfE b o Ik 2 H
fEancwas, FHEICX -, ZEEMERO v — I v 7 CHAERRTREL 2 D, BEX
DEHEEETHIHTE Z2AREES, RO — X 2RI cX 2 AHElE, X5
EHefbic O REBEO S A L AR P MEE S L, 2 2 F 2MERL X 1 2 5058 b HAFE
INTWS, BEMIIEOHNZ T TR, BERXFEDLODFHEI VAT L —v 3
VHEIHINTE Y, SBREBOFHEE LK CRHMEIC X > T, ZHREHNZR 2, %
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HomRa v A7 L —va vHAHRBEEPE LIRS N AL TH 5,

52 ficid, A5 1B 2 MEAREIRBUR CHEICBE 3 2 SFCG ToEBGRE T4 & o
BUR 2 TERR L 7z, AT R 80E ¥ 72 3IEF b Rl CGEff AR ohcd . HBRE
[mfE) OEEESFHBETREE & ik 2 L. DITU iont L CHETRHEOEMN T oo, i
DITICBE T 2 ENHIR ) 2 R OBUEASFEE 3. Mo & H ER Mk SFCG v HIT:
FhRE o TREAEmRIN T2 Z &, 2)SFCCG NOFAEFRZICENTH, (k0%
EFH R c oD 5. NASA BH.OREEIZ#H 5 FHREPE~ L 2k L T b 2 &2
FEeEzon5,

Artemis DIRENIC X o TRENZZ O HIEB % 5HE L <H b, SFCG MYE A EHHE 3 5
2 TOHIEB DL 112553 NASA OFfH & 7 > T 3, BT % S 2 72 » ORAfR
EEoFHEICHTH, FEMWITKEEDOENIC NASA 85322 EhdzD, 20D
£ mERICHDE T, NASA 23 H s o SR JE R O T Fit & o2 Tic B THLE
T EHE R~ Lz EZbND,

123 “The Future Lunar Communications Architecture”, IOAG ({F 121) 1248 X T 5% 2018 4£~2030
£ TAOG M¥E O HiGE—E Tld, 246 D 5 b 30 #F22KkE (NASA29 . % oftho KEET 1 7).
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¥ 43 ITU & SFCG ic B F 2 ERSHEFH % Ot & Z&
LR Y 27 A R OIEREERIUE Y 27 4, 2 LCHRERLE S R 7 L 0 EEE
FEFHmE ORI ZUTICE L 5,

kARG &
JEFR L R H JE Bl e
[ B F 3 o R A ITU SFCG
FHA% D 2T 1865 4EX1 1980 4
Mo ER % Lo ITU BEKR W ITU 44 —
(A= EEb) (EIRSHE A o 5 FIREER) X2
— 193 »[E., 700 L Fo#EE&E 35 HERH (26 2o - HuE).
CREHNIAR, PSS 10 DL oo BEEAHA: (%R
SFCG ik 12 - 1 (HfEE
[SFCG [ JE AT G
o A5 S 3 i
FEIFRRR % T = D - ~ i . ~=a2 T\
. (R BCE Y C o Tk, A, o8 o
HRIHLE . SFCG #4526 - 1
B OG0 25 5 | K i .
[ A M Ok R o ELEA M & R
JE R
e R = STREll
WL E —
:ﬁiﬁfﬁ;ﬁ . (HESSBE BN ITU %49 & %0 i
IR R & H50) ‘

ARG IR DR

|l g S5 . (MIFR)

SFCG K=&V
LMS K — & 134

FLER DB B

IEROBEHANIC D &
ITU $EHEE S

SFCG ##% 40 - 1
(T H HuIsE B~ o JE I )4 < %
) iIcko% NASA

I B % o 3= 4

ZEOTEIT

SFCG ik 40 - 1 icio %
FEF BB & NASA

HoE oYk

LR OBEROEE R, [ RBUHE
B, AEEEE M/ R RS A
FHiHH [1SS] TRE | S %EfiH

[LROJ [SLIM ] % zs#fie
(A8 E# [LunaNet
[Moonlight] Qieqiao], KA
el [Gateway | FE25FHET)

11865 FICAIZ I N HEEEES L. 1908 FICAIZE X N7z EEEREEEA 2 1932 FiITHd

LT, EFEREEEAS L ko7,

¥2 “The SFCG was established in order to provide a less formal and more flexible environment, as
compared to the official organs of the International Telecommunications Union (ITU). (SFCG (ZH
FRESAGEEASITU) O AR L KL T, XV 7+ —< Tk, X FMABRE LRI 2
7eDICHAL I NTz,) “HHHEE 99 LF L,

¥ 3 “The effectiveness of SFCG recommendations depends upon voluntary acceptance. There is no
formal process by which agencies formally agree to accept and be bound by SFCG recommendations.

(SFCG o #h& o HPME IR HFEN 252 ATl s 5, INEEHBI2: SFCG Dl 2 Z A, EIC
HEREN 2 2 LI EXCFAET 2 200X FHE X 13 HEe,) “HILEE 11T LA L,

60/ 72




¥4 SFCG N TOIBBEPLTAEERIIR— 20 E oA I N 225, 5K RR o ERINE T
T 2T MIFR ICES S N, ITU & L RIFE0ENME D 2o,

1. HuERFEEIBLE O EREFZERE & A B E#LE O B R % oxtit

HYES SBT3 SRR EEUE. ITU I W» CHREITE R FiE ARSI
st ey, AFAMEED RR ICE T 2IEFEHREPEICEE I NS, LiL, ik
FE 6 & MRS © MR R 8 & (3 2 1 (X F iR SCEE o FHEE S ik ch o 72 C
Lo, T 2BGRE ORI LB SFCG TN fTON, Z ok, EIA FEEE TR
CHEEREFEE MBS 2 ITU BT, RHlOBERTH%E < 720 OE BT &
DEME TS, T—, BEWIGLTH 2 SFCG I L 7\ 35S SFCG BEfRHE &
FATTHE T 2 2 &, FHBEEERCHR I N ZE\REREEFRL X5 & LzEaR,
ITU @ RR ICH-D  FEEE ©, FEOFTHEESE L ORI ET L2 b, mkH
IR R IE RS N AL e o T 5,

SFCG I 51 2 H JE [alifuE S OB 3~ 2 MEAR S R o FRGE R O BB IR 13, RRIC
o OGBRBECHE I N, FAREBERICOWTH MIFR ICESRI NS T & CIEMICHEE X
N3, SFCG OfiRFHi & 1. 1TU ICB 1) 2 EFEFEEFH & o L CHEN R FHRHE D
frERH T CH 225, HLEHE(EICEH T 5 SFCG OEE M 2T IcEH L <, MN2/T

-7,

2. HERFEEBE D E RSB T 2 ic T 2 EEK

ITU 1T 351 2 HUERJE [MI#0E |- o (5 1 B3 2 ERSEER X, —ARAICIER I IR 23 2>
20, EHMERTEGRESER I NS L INT WS, ZOEMXIE, 1)FEIERINCERR
CHLEEOFEETHETH Y, MBEKLFE L EE TS L, £ 100FETO
BERICEGHOEREREEPHFAEL T Y, 2FEFRERITZ I IS W &, 2)FED
BREES TSN TH Y | EAH K OEHE T o E@EHE RO % T &
IR OMIEIERIC X o THEFEEZE DS AL <. 2 THEGHSIC X o TR FE
JEHHERE 3 2 5, EEERUERIC D HAMIC b RMEAICH 2 2 &, L3 sichkd s L
Ezbhb,

51 E T, FikATRBUENE % K 2 A E E TR N O RAREE EEE R o e kR
TEMBIL, 2528 i, KE2 P08 LdER R EE o ERs a2
BRicsw, #nbfRREES LIk REFEETM oS, 2 LTkt 2 Rkfiia
FEEPREROIEFIEE R S AT L L DFAZEHRIL T L WO IERHEZM#E L7z, Th
b OFERNIGICE T 2L WHEAREL, fEomM Ex b 726 3o, EFEFHE T
EWHERNEER G2 BROEMHI D, bbb L TwiEIZLND,

7235, RR OFHRRETRAED O 1, FICEWIEIRNE & 2R asERk T T v 2 57208
ok S A, o7 M EMEE 2 L 2 RS BEDIRIL L BRI LB,
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i ER S I LW X BUF RIS ol a2 o b, HECRIFEOM®EZRE, K
SR SEORMEHXEZEDES L T D, ARFEXxHEBA v 77 LT, BET
3 EET OB NI R TH 525, RR OUWGETIEEICHELBEEG L Tw 3 RHED
LB ) REFEZ OREN IR E », EERWICEERTICHELT 2 2 & THHEICS
OEEBHFEEENFEL, 2 L CEEHEROREN TR TH 2720, ERHE
FZ2 DY T K 2iamIc DFEFEECBEE LT3 2 v, HREEHE & O R
JARCEDHEE TR X L D FEAAEREEZ NS,

3. RRARGED ERREFRE CNT 3 EEK

H JE Bl 8108 e OVBE 9 2 SRR SR B 3 2 EIRRIEE o FF g e L Tl Ffic SFCG ik
40-1 T HHusSE)~ 0 B AEIY <) WWEH T2 2 & & Lk, HEREE#LEIC 51T
%, RINEIR 72 2 WE AL E R AR R OB L Wist & Ok 12, A5 e <l 4
CRONZWIRITH 5, LaL, FEOKBEHIEEEHEOBEIC X o T, fERMU i
EHEC TR T 2 L8 R E G T/ % 2 Fig ICHEE S 2 - o 1Tid, MR i %
X272 DO A AT E o TE - b, Bk 40-1 ITHWT [FTDHME
o LT 1 oo EHIc X 3 (by one agency for all lunar missions) | FHFEIZRESERIN S
726

KENE 1950 FARMARE, HIcB3 2 FHiEE) 2 EFERICEL L TE Tk Y, Apollo EfH
KB THAAIESICEANREREZ AT S22 L, £-HERERE LRO % KAMICE
AL CTAMUVHEHDEHREBICECEB L TCWE 2200 d, NASA 2% o HuLiyFHE
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