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Abstract: The space Internet constellation system is an important component of China’s space information infrastructure and
has become a focus of international competition in future. However, China is still in the preparatory stage of the space Internet
constellation system construction. We started late and are faced with many risks such as a backward space resource position,
lack of independent standards, a weak foundation for technological development, limitation in traditional application fields, and
uncontrollability of network security; therefore, China’s space Internet constellation system is still far from supporting rapid economic
and social development. Facing the opportunities and challenges, we overview the space Internet constellation system development in
China and analyze the macro demand for space Internet construction. Subsequently, we analyze the development trend of the system
both in China and abroad and propose the development ideas, key tasks, and technical routes of the space Internet constellation system
construction in China. To improve the service abilities of China’s space information network and establish a flexible space system,
we suggest that China should strengthen top-level planning at the national level in the design and engineering construction stages,
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formulate satellite Internet standards, intensify efforts to tackle key technologies, promote integrated and innovative applications, and

build a network security and protection system.

Keywords: space Internet constellation; frequency and orbit resource; satellite Internet standards; network security; application

scenarios

P e —

2 ) FL R AL FE i &R AE RS T 1) kAT HR . 1
B TR PR R A A S AL 3 R A i, %
TR L A% O AT S b T SR B, %2 N
F G b R I v R B A R X 8 LAt R, S —
ARAZER BN R R JE B8 U5 1) B —Fe 25 (A1 5 4 (1)
e Ebr TAEP Rk A I TE RN IT R 23 8] B
ML 2548 58, JusRkHt o PR A (R 2% i, G35
A E ST BT . LA Starlink, Oneweb 55 AR 1K
HUE TR R TR Ak NSRBI B [1,2], #i—
RCTFRERE” ThE “T7RREEE” 17 8 BB MK
HMRMBRG E SRR ERIE, 2= EKMNIENE
FS (5 B ARt ) B R Ay, INT
R Uk [3].

CLA AIF 725 (0] FLIDE R R Ak i) 2R, S
REEF AT, WFRE AR % 5 & et AT
TRUF: SR R — R I 2 18] L E X S804, 43T IR 4%
RIEFAGREH A [4,5]; BR2S A BN 5
M4 TR ENEE (5G) BIRBIA PR LEM) . 5=
HEAR. NHZR [6,7]; WA S5G5 LEBEME
P O B SR HEL SRS [8]; MEBIAR Kk
I 18R TR I 5 5G/ 45 /5 CR 80815 (6G)
IR R B (9], TUbRIE, FREREE .
g Mk BIBIA F L4y T R 25 (8] FLEE I (1056 15
R [5]; A O B T K HE B KR A
WL U S R R GURE, T REE IR, B
G IR Hish TR R

WEFEER, HArREKA R = F S
I D 2L JBE R G ) A T 25 6 e W, G0 S R R 1
WIRMA RN I fEES@ i i d, i
R R AN = S e S e | AR ST e 7 A3
BRI, RARTFTRE 2 5 O T2 3 Bt e . T8 e
2 [a) R ) Pl A &R kR BRI AR A OO0 N
SERYI

138

=\ REZEEEKMEIRZFEKRDI

SR B 2 AR ) 2 ) L IR IR 2 R AR 9 A 4%
EEBMEEAR, AT aRkE. <
PERAE B 28 AR 55 RE AT, 36 of 2 18] 45 S AU A e 1
re A M B A R LIRS PR B, — T TR
FEERT R, Eucerknl, | TE LR
W, 53— T3 T EHEBN L R “ BRI+ JOR BB %
Pk

(=) RSERERKE, ZEMEEEZER

7% V) ELIC R D [ 5 s P Bl e i, o) S 4%
MHEZN V. BUA. S0A. wha &4k R 1R H
BFE. REIRIE A ER A LR R RS, b
I 2 A5 J2 W 48 5 PRl e s SIZ B ) 2% 5 [ i gt
PREVEL EERGH, REMEEE K E KA. 4 a5t
VRANHAT (B S s A LR o ] A 8 PR s i 12
TR, RAg| ml iR em A . 514915 Bl
FRBARTF M HEH

(D) RERERE, ERREBFEEMTEER

MOXT 2% PHIR I BRI 2845 B 2%, N
PRAL EARNT [ AR 2 B LR A R AR G, ) P
R E R IEE R RN AR ST, TR B X E
R A A RCT B R R 5 2 R I £ R R
BXHE K, W2 IR ARG N, P 5
W B TN E RERE ST, DR R E S s

Ao

(=) FE—HUER, IRERMNKZESTEE
BEEIRE “EHET R AARTRLL, (5 E M
LRI A BREE 78 o AR AT o IRSEAEIEVE. MR,
“il T MRS XL TE . AR A A A
TRERRE Ty, BEMIERATRE R ThREILH A al{E
BRI . B TR i aRkiE S %



hETIERY 2021 4 $23% 41

S P SEAT ML B LR At et A s, T
SR ML B Bt R AT M R 55 1R P A e

(M) RAZFHSLR, RABREFERE

22 [ LI I B mT DR B i SIS 5 oK . 55 [ X
geprinsh. et E B LT, NEERML
RIEHVE 515, XHES PR TE, SEUE Y
b AT R RIS AE Y o 33 TA) IR XA 5 e BRI A
JEMV LRI T2 5 [ 22—, ] 3R E 2 a0 55 X
SR ) LI A 55, S iy sl X 28 G Ak 2 A J
AN RIEZI. yRaBUT ISl ST AT
Joi B 1 R HE Al ¥ o

() HERDE~ER, SIGR~IFAR

5[] LI SR R AR G A 1, g et R R
AT A TR dRdElL . B PR
TSR, W TR, BRI 54
PRI B, ST 2R 48 T IS A BRALHE)
A ] A TR BRI RE T v, 91 Ak
R 2 A5 2R 55 U Y A i e g, HESh B EH
A B M B A B [ PR oE AT 51

=, ERSNZE BB A REEHF

(—) EEER, DERETK

B ) ELIG X 2 RS L T B, G Star-
link (4425~41 943 $ii ). Oneweb (720~6372 i ).
Lightspeed (298~1671 i ). Kuiper (3236 i ); |~
2 K FH Ku/Ka/Q/V #it Bt st 5 R oK 5 B 42 3K 78
[10~13]. &K e PRE . PUE S 5
MI2h S, IR TH AR SRk 55 3G K 25 ] 1) Db SR e %
LBk TERIERE S AURAFNTAIGE S, A
AR R R AR AL T ELSE AT R IB AR

(Z) E[EHEMBR AR

2R ) LK S R 9 0 S T R
PR i A BROC G i (IRIN A 1) 422 [R] P 48 R 558
[EAMER IR RS, 2R NS S AR
AR, WRBIEA, 2R KRS WHARA
i, RIREEMAAERH . B g, TP
REAEEZH, BrEORMRRL Ik NG
i I DR K . WA TG, DU iR A

[A] 3T M AN, e BT D U 2 I L A7
H, T B 1 BT AR 1Y) [ o = B ] 0 4
(K&

(=) SRIIDELEEEXRE

EF M IS R BRI R Rk, BEFR LW
HEREIEPE (GSO) Il1E T A IS i g AF
SN, 256 7% 18 GSO AR HLERBILiE (LEO) R4t
AEER T, a3 T GSO- JERbERFF IEEE (NGSO)
BERRMER [14]. HAT R EAAEMHAER: —
s& GSO. LEO R4k &izs, HETMHE RGFFIE
R, SEIURSS e E AL, O RS AR
& GSO T AEALFE LEO A e ity il 5 e/, dl s fic
HEMF 4k, FH 8E %K GSO TLE k42
F+ LEO A& B RR . - RPUEE D EMmH
A PhFRIE, T —PRRS RANIIRS £
FEE o

(M) TR EEEH

LA 1 2 8] LI 0 2 e R G it A o 3
3%: DL Oneweb AT AESE KR ESE. D
Starlink AR K B F FHEA . LL Blackjack NAR
FHIH 7. OneWeb 24 73l i 4 BR % Y 4 4 Kk
AL RS, R  AEE RS B
FEMFTEEIEE, DEHEKRESSPEED%
Lt R~ G ESEH. SpaceX 2 mMKEE H £ 56 %
49 7 M AL R 7 Ml i R 2 % Starlink, £E PR, 188
K Mg, KEPRS SR, BRIEES
% —5, Sel™IEE A 3. Blackjack 7
BRI B H AR 5%, AN W 7 126 R0 48 AR I B 1R B R
R AR R I BA CRABL =i filig v . /N A
BN IE W KO . e A SRS IR XA ST
B, RO WH AT, RERIE. flE. K.
BEEEPEEMPOE. 24, musiT.

() MERXBERAEESR

] AhAE 2 1) 2 ) ELIER I 22 38 R 5, RO T 5 4
RGTIRGRF, AR BE S BT A 4 < d A
FEIL B, Ku S 585 O AR 73 50 ) Ka 4t
REIRRCAH PR RGN, (M Tosehr B A2
RLF s VIR B8 Ol 2 A 2R R e RS
JEM Bt R i i 25 1) H AR AERE SR I RIS, 2%

139



FRE =B B 2 B R G & R IR ISR

KR BIRM VAR & Q/V FBLIK N i
71, BFHIE BB EROR . SR AE ey i
VA= L1 F::3 5 RN ) P R YA N S/ L R 70
SERBEBORTT EREAT T WA R, BB T A
it 4

9. e[ =6 B BRI 2 R R4 A& R A

(=) RMEEETIERR

b3t DR E AL FH ARG R E H BT RPN
KIEERS [15], KR MA R0 ERR T
TR IS CHT 1 S R 5 HE OO S 2258
HeE T RINEH, # ¥t ESAENEHEEN. 5
ABSF R GUAI L, 25 8] TLIK ) 2 R AR 496 (AR AE 5K
HEe B 2%, X b iR A . R R LR
IR B TR DR EE R E
WA= RETT, B A% K A AR S A 8. H AT,
T 5 e b 0T B 2 b T TR P R R

k.

(Z) BHEAETRE

SN TREMRE, REER T AKAE RS
BEHATAFEWN RIS ARG, ¥ T 2HERE
KFENUEF WL L5EH BAT . AR,
CZ-2C. CZ-2D. CZ-5B. CZ-6A. CZ-8 Wi 1k iz #
KETB A R C— {2 BT KRS, CZ-11A,
KZ-11 [ A2 2 K a7 il B T PRk i, 7 2 o 55 4
FHAZ 3K 55 AT 38 5 K 4E 2025 4F 5 5K HURE i 2H )
RIS [16]0 B — AR KT R B GREE /B
WA WED MF=RESZBR A, AT ey 2 B B
SRR 2 G0 A T R — i ) AR

(=) %57

DB, EWNERBH A RN FEER
WR KJE. PHE. CEERNY, ERE RS
FEWEA —EMB R RS SRE DA KT
R, ARk 3ERIR TAMBIZEBEIALE 150t, R
e 2 (i) JEL T PO B2 JRi2 Py DR A i AT 28 MU K 53X
Fe A TR B R 20030, P LSRR [17]. K
JR R B3 CZ-6A K4 TALTHRIT 2021 SE &%, %4
WIN B 4 R EMRSEE . AL, SCE. il
i 5 S5 A AR J T IR L R S A

140

() &imR AR

HAT, EET SRS — L i f A%y
PEEERGRAME R MZ T uh, B4
SRR RE . SRR L il TR AT
F s M5 OG0 . 28 omBOR IEAE PRk & e di ik, {H
R LR PRPR G PR ER . AR,
JRASRH AR I R 2, 38 T AR 1 PR v B B A
HTHTAZ o X 7 iy S84 B R GRS, T T ™ i
i 2 SR E I

(R) R

Hhy T # B8 A AR ARG AR, RE
X — RS FEF LI T 8 =B aEE 36 1)
B, £V EERE (4G) M. 5G 4. Hifm
FE A AR AL AR, g3k [ 25 ) G 90 A v 2%
BB T BRI RE AN S5 [18]. BT,
T TR IEAE A TAE s = A& 5, b [l
ErrdEtb e A EFHEAR IR AR E AR

R EYARTT AR TAE, XTE R TLE B
FrifE (DVB-S2XD. 2 =& 1Ek &I (3GPP)
L RS (NTND ArERERER AN S 5#G BT AN 2

T REZEEERMERERS A REH

I 2 [ ELIER X 2 PR AR G 1 A Jee 2 AT R o
[, R mE S A ], R/ CRIH. M. &
. TP 7 MBS, A B A AR,
TFESHE RS BN BRI AT HER A AT R A% 1]
GRS BN, R E B RS
RIS RE, JEIR ML B BRI i 1 NS,
Wi AT S 5 4 RS ()5 B R A O 55 4 R SRR A0 B
Wk AU KW, BRI E. R
AR 102 ) ELIER O 2 R 2R G i AT s L AR R i
BRB . 2T E LR RS e, RN
SR PEORMA RN EEE TR,

GiEN], S E . R ML (E B AR R
M= B RER B A R, Rl B RN 7 SROKE]
QUFTIREN = HE K, G5 Lt E . RPURIES
B AR AR R A s B A e [ ELIER [ 2 R
gt SRR T E I R 25 B AR R A

B BUScit, Frsiidt. T ) KR A R A
G RPN R A, HH OGRS A BT B S



hETIERY 2021 4 $23% 41

Ry BUs it Frgisit, AWz soR e
KIRE I3 T RSB AR I RE s, FF8: MR
FRLM R W RGNS 1 5 A 71, 85Tt s
[A) 3 = b o

ThReft e, MR, LEENHERXRGER
BERE, R DiReR & S, WERIWRS . A
AR WOV, T8 [ S A4 o A 55 e
IRIEZH0 RGBS, B R R & AR B R 2%
SRR, MRS E 2 Gk M ANSIE .

QUBIRS, PR RS Bl T SR AN ) 2% 45
SR ERTI, BIETRAEE R HliE. MAEN IR
FAE B R, 225 UK R AGEEE s nse B
EACERNERE S, SETHEBCHT K A g
THAE AUk o 5 JE Ry T, 7 30 B KR 5 R R4 I 45
(Al e

7 REZEERNEERZRRNESE
FERAR

(—) =R EHXM 2 BE R G K
2% [ EL IR ) B2 8 A 9 2 A A ] By T Bt

AP B (LA D OZFRBERAA T RIGHA. 2
] e LI 2R T 3 i A0 ) 2 1) T B R ) 2% 2
A /3SRy i N R AN B = P VA EE R AN = i B2 R A
LObriEle. a2 ooie” R R Bk, Sl
SRR BE AT TR AN B8 A5 I 55 e 71, HZ R SR MY
FIHR 55 A0 R A 8 B R 55 - @M B 171 22 H1
255 EERAHARS R, EEERERIETE
B, R B Bk R, &
IE L EFRISERSTSEFES; W Nis TR
fil . MEERFL, BERSHO. BRRER
w0, I T A P 2 S B LR HLE . @ B
R AT RIS,
TR L et et A G, Bl =t
P 55
KTV, DB S H . 2RE
div SEHERER WA TR A I LK R R R G
ST eI PR A G . M Bodt e, SEitial (s 44
il REHEARKIGIE, YIPRRAA A ERIR>
BURIARHEAAR 28, SRAH TR A fh 3 AN A ST, 6
TG SO M HRTE. KK 54, LI eRRE
div EWIRS, ERCE RARGER, RITEAIX

SR
. _ U g o
“& ______________________ @ cforE - b -
2 y T
O eowomwwk | | e gt
7 R Ka/Q/V B UG B
; LEO-LEOH#/ 7 \
\ prraviep ﬁﬁ LEO&: I Internet
KoMt ! '
- s : |
O KaBHik LI it - .
w7 Goeme comsmmm) N
L= S i) : R
; e s
i Epgmin) AU
FLeTE i ‘ 7
B %4k M40 j [
/ \ } 57
\ // ok L fF 5t
FEAERE A S 5G/ P ERABLFHL
FRENM

& 1

=B B BX N £ BE AR S A [E]

141



FRE =B B 2 B R G & R IR ISR

YR o RE AR ST R, M RN A AR AR e
RHK N0, TR REARGE R, SR &
MRS, @Ry EE. WRS T, 2EBEHN
FoREERG, @ERRMFEL R RN EREGEE
SR 55 WA 2%, e T 2 R RS 7 SR e A A
o2 FH 33K o

() =Z[E EEXARE SR

AR, B RMPIRAAN, REMIEN,
P BAT T 10 RARPLE R TR AR R
o A B B BERE S R B AT A A 2 R B R
WEFT, eI ad 37 9 25 ) EL I R A ol 1 A4 R B 9
AUbRAE . T FE P AR R AR 5% e AT A7 A 5% ) AL
2% 8] 0 2% AL 190 0 i Gt BE AR T 55, AR v 0 2% P LA
R2AA, AT ERAR TR P9 2% i) M i AR 48,0t
METRG Bk, — 7T R 2 R 2% e L Ak 55
Wi RFFE. MAMEAR, ABMEAR.
D MIECAR . P22 4y e 5 I v 5 ) 52 A
RARUE, Ty — Ty T s B A i e AT A e K
5 RG, XFHFRBMETERTT, BIRAS
FE B XU o

Aok 5 AE, BHERBRME RS NS R
HRMERBAR . 2 RS R B2 FRE B4
TR BB HR TP K IEEROR W%
b 55 P R 2 T 90 2% SR U BRI AE /R
SENL—RAEIAR, TR AR AERTE .

AROK 10 5, HE Rl T KR ) 45 125 3 2 9
JEKNS R RE R P RAR R BOR . Rt — P AR B
HRBIEH SR R R 25 il 35 R
K2R e IEARR AR, T AR AR AT o

RHK S, FEKRETEDGHESE R
BN . REFERM SR, BHE &
EUIEBOR . R B RIA M BOR, TR BAR
HERNTE o

(Z) ZEEEMZEFR

PR R BT HASETHG i 2% I HM
BRI B AL, T B R AL F 0T W 2% 1 R i
FS AT M, A R 228 A1) B AR AL 19X 2% B 5% ) B
P, B RS IREEMTHSRE /), X AR A )
WK R Gt 2 e VESZ IR PR 2R [T A0 143 ) BB
W0 2 B8 2R G AE [ A S T e g SR — R B A %

142

G B ) 2 ) LI R A 4 Bz A R T
ik 5 AR b BRI R A G BRE B
HUTE 7 B A5 2 A A

V22 4 1BAT %4 B2 252 T R
72 () ELIC I X 2% 22 A SRR 9 o 2% W) EL IR IR A2 2 R
GUE BT AT 78 70 % S I 4 2 AN 2K, %4
DR BRGNS TR ES ZETHRM LS,
BRI ERNSEDA)E SR TT 5 ;
A3 BT ARG R I, AT AR AR B R
AERAT N, L “HHREAGE . MBINARE. M
FHBEAS T R RE A7

RS, 0 A ) B BT 22 4 i L
e ZAEE AT R G, Sl A R K
PR AT 2 A WA AR s MRS L2 . B
R M E B E N E R R E 4
(T PR -

R 10 4, 5 2% 2 4SS AT A U5 i
REICIR A A R s AT % 5%, FFaiaill
BARE Y RIRIZEmM, diahlis
FWC R RO R B AT A, A 2
S HUCHIRIE R Sh IE B3 15 i, PR IR 34
82 ) E B A N o

AR 1S 4E, () ILEC M I & S Bk ) 22 4By 7
BORFAE PR OR BRI B2, o P28 22 4= 5 47 e 0 405 e
RS R GE, OR8] ELIBC R L S A Rp 4 1) 22 4
IR 55 PR

(M) =ZEEEKMEATHR

H ] 22 ) ELIR PR R 7 B B e RS e
FRELEHE IS, R GUE N ] JE T 2 U0 At
RHE. RARE, TLEEHE. TR EAMN
W21, RGERAIR M R N5
AR, K EEE A BUFHU . BB R UM
B AR ORI 5 B RS IR 555 BEAE R ALRE TR
Tt BB IFIE A BT Dz i X AT H
FUIRSS s B4 RGUIRSSRESITE AL JA » T 17 3
PHRBERIBEIRSS -

RS 4, R FEUR AL T R L7 55 R
FOREFH 7RG, T PR AR AR FB R R
B S R iz, AR SRR ORI A A
B2 o

ARK 10 46, [ AT P AR, T



hETIERY 2021 4 $23% 41

RAAE . W BRI AR T ABUENL A
TFR S TETEB A oz X 3l 45 B I T3

KK 154, 75 P 2% G A W7 A 2 SR Atk
T [ 3 B i N, SR AT RS A BOR,
i R — AR S AKER, SR LRI TC D))
T D R X 2 A 5

+. TFREIN

(=) MBINEGEAL, RE~WHE% R

g% P E PR LR E B, E#ar.
R FER RN BE IS RS RIE, RN
PR 77, S R A ) L3R oA 2 R
ARG R

R RIR AR ML P [ A i 2, 1B iz =TT
MZ BN 2T E, DA . SRR HEN
Anly, BRGISHEIES 55 LM 2 R 5
M. M. 4.

GOV G IR E A 2 R R R, 4t
FH RG0SR AR UIE AN IR B 7T
T T7] 4 ) A i 75 SR Ak 26 2 TR) A BE 8L O o 7 ol
SBESR R H bR, PEAARBE 88 I R s A el
InPRHERE A ] R B, NS 5 R
53i4

() mRARESIE, XFBEEROEFNIEFA

GRaEHEE . INPR ST AR — ¥ 7 () ELIPK I B2 e 2R
bR R o T80 i %5 T i A B 3E A5 b v
MR, SRR 2 A Rk 55 7R 2%
Wik FEZE. NSRS, EFMHXARS
I 5 N

J 37 ) ELIBR R R R R G R U BUIR 5T 6
e 52 2 ORI P BRI R &R, ST BB A
W RER Gz e ST, DREEPOL A R AR AR A JE o
BEXEEN TS B, WF TS A IR R R R ST
FIARFA RGNS « ARAETFIREM L FIARF RO, #)
EARER R RN RURY 282k, SCRAIE R TRIN
AL TEF T o

HEzh B EArEIA R E PR, RS 5%
[ ELIPK W 2 38 AR e ) [ P b I 78 S5 45, ST
IR o A P9 ] B 5200 70 o0 5 ¢ 1R AT S A v AR AR A
H e ahEE. RFTAN., EHbrigFH 5055 R

AL LS, SRR3R A ) ELIR I R Gt
“7‘\%&%”0

(=) SEMERBERARBK, RBEMEEIREIE

bR 2 8] ELIR I 2 AR AR G % O e A B AL
BERE, TP FHBAZLouE . R A R,
TR A R 8 TR B LRt 2 AF o T AT
Q/V SRBU AOCHEERAT RO RS AL O AT
0 WA TR, T A ) TR ) 2 R R G
PR ARBERE S o

NG IS KT BRIV BOR R, 4R KT
KEF RN 18 38K T R A SRR A A
TR EIZH K FRAEAKT . RHiE T2
AR, R R B F RS R S R R B
RMRAA . B HE R EOR, BERMEBHKX
AR L, DR 2 1) LI I 2 i 2R 4 ) AASEAL
BB RS

IERSETH T N 28 i S BRIt P ¢
SRR TR, BRI AR R Bt
Fiv BRI KIS EROR, R
ROBR AR SR « 2 12 N P 2 0% Jo s F
e PERE AR K B Al KT, RARIE e 3 TR LI
W02 R VT RIARUL T . B B PR LE R T P 2%
S RURAG AR 7 BE T o

(M) RS RIFNA, RAMBIRSZEED

T g 2 [) 5L X 2P B, AR T R R R
BahiifE. Br—AEEM. Tkl B,
B RS AF YUK B K, 798 A5 18 BRI ) 2
Jott. BRI . H R A 1A ELER X A R T RE A
RIS, BT ] 2 ) IR I S FH 7 M F) P B 524 77
e 0 2 8] ELIBE W O T RS A e s R Pk 3 0,
SCHFER. VI BLUIR S5k PR e 5 4
ZERITEDCE

HEh A 1A FLBC RN 54 TLR X 2% A B i
MIfLss, DABTIRSEE. Thee b, REAE N HIR,
St 22 Sl 55 SR AR, SRR PR X BLA S
RGN ERANTE, ENAER . @A, 4
BR7E i RN 75 5K

(R) HWRFHEMIF R, HIP=ENKEERE
BB R LR 22 4 200 Rl %

143



FRE =B B 2 B R G & R IR ISR

G BRI N A AR AR5 T T A AR AT
TN, 1E ARG Vel R b e 2 A fa . g ko
2 AP ERPUHT, I—TT B PG 5 U e
iﬁm%ﬁELuo%ﬁL&%m¥%“@M%ﬁ
EANAME, FE TR+ Mg es” BaEHAR
NA FETH R 2 ) LI 2 B8 R G A% Lo e 5

JIn bR 2 18] LI X B AR e ol T PR 0 4% 22 42 B 4
RAREY, 8% ML 2B, s E A LK
Bifs D“M\JMKH% A E IR TRES T, B
BRI SN TS SHATESUERL, [ M52
2 A

SER

[1]  Albulet M. SpaceX non-geostationary satellite system: Technical
information to supplement schedules [EB/OL]. (2016-11-15)
[2021-05-30]. https://cdn.geekwire.com/wp-content/uploads/2016/
11/Technical-Attachment.pdf.

[2] Portillo I D, Cameron B G, Crawley E F, et al. A technical
comparison of three low earth orbit satellite constellation systems
to provide global broadband [EB/OL]. (2018-10-01) [2021-05-30].
https://pdfs.semanticscholar.org/a2b7/931f4e93c6044d5cc4af78d6
c60b1db6dbe3.pdf.

(3] %3 ot i) 4 06K I 7= b AT 5 oo, GBIV SG. B BE v vh

TR H B Pk Rk BF 7T A 2 S [EB/OLY]. (2020-05-30)
[2021-05-30]. https://n2.sinaimg.cn/tech/cbc31611/20200528/
SatelliteInternetWhitePaper.pdf.
Research Center of Internet of Things Industry, CCID, Sina 5G.
White paper on the development of China’s satellite Internet
industry in the “new infrastructure” [EB/OL]. (2020-05-30)
[2021-05-30]. https://n2.sinaimg.cn/tech/cbc31611/20200528/
SatelliteInternetWhitePaper.pdf.

[4]  IRBEIA, EWR), mPREE, 45 B2 R — A5 2 0 2 R et
78 [J]. o E TR, 2021, 23(2): 39-45.

Xu X F, Wang N W, Gao Y Y, et al. Development of land-sea-air-
space integrated information network [J]. Strategic Study of CAE,
2021, 23(2): 39-45.

[5] R#. RH— G S MBRIELEA [T]. R — e (5 B M2,
2020, 1(1): 1-16.

Wu W. Survey on the development of space-integrated-ground
information network [J]. Space-Integrated-Ground Information
Networks, 2020, 1(1): 1-16.

(6] VEFRE, B, 7T, & LEEE S5GHE RREAR 5 M

A ] E RS, 2018 (6): 11-16.
Wang C T, Zhai L J, Lu N N, et al. Key technologies and
application of satellite communications and 5G integration [J].
Space International, 2018 (6): 11-16.

(71 EAE, #RE, XRE, & MR EEEAMNE GRS AW

144

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

ZEM S RBEHOAR AT [CL. JEat: 55178 P2 E AR
43,2020.
Wang B Y, Han X D, Liu Z J, et al. Network architecture and key
technology analysis for integration of LEO satellite access network
with 5G system [C]. Beijing: The 16th Satellite Communications
Conference, 2020.
Ding R, Chen T, Liu L, et al. 5G integrated satellite communication
systems: Architectures, air interface, and standardization [C]. Nanjing:
The 12th International Conference on Wireless Communications and
Signal Processing, 2020.
[V/RIIES S i (i 7/ MRS
R, 2020, 36(6): 1-13.
Chen S Z. Analysis of LEO satellite communication and suggestions

R B B R A R J 2 0] R

for its development strategy in China [J]. Telecommunications
Science, 2020, 36(6): 1-13.

McDowell J C. The low earth orbit satellite population and impacts
of the SpaceX Starlink constellation [J]. The Astrophysical Journal
Letters, 2020, 892(2): 36-45.

Pritchard-Kelly R. Application for fixed satellite service by
WorldVu satellites limited [EB/OL]. (2020-05-25)[2021-05-30].
https://fcc.report/IBFS/SAT-MPL-20210112-00007, 2021.
Telesat. Telesat global LEO constellation: Enabling edge
operations with broadband connectivity [EB/OL]. https://staticl.
squarespace.com/static/5274112ae4b02d31058d4348/t/5¢0c5916a
5b0832¢b78¢2db4/1577867573707/2019-3-21-3.pdf, 2019.

Kuiper Systems LLC. Application for fixed satellite service by
Kuiper Systems LLC [EB/OL]. (2020-07-30)[2021-05-30]. https://
fee.report/IBFS/SAT-LOA-20190704-00057/1773885.

T, TAL S, 55 GEO XNGSO L {5 RGtRt 7 R BT
[J]. LR 28 A%, 2020 (4): 11-18.

Wang Y, Wang Q, Yuan L, et al. Research on fusion application of
GEO and NGSO satellite communication system [J]. Spacecraft
Engineering, 2020, 29(4): 11-18.

ME. A RR SN AG RS KR 1] ZERMH, 2020 (12):
8-11.

Yang J. Construction and development of Beidou satellite
navigation system [J]. Satellite Application, 2020 (12): 8-11.
VE/N B, MRS, SRR, 45, IS HKHE A P S EOR B (7], 0
KR [E] 518 %, 2020, 41(3): 10-15.

Wang X W, Zheng Z L, Zhang Y J, et al. Aerial recovery technology
of launch vehicle [J]. Spacecraft Recovery & Remote Sensing,
2020, 41(3): 10-15.

ML, SRR, B, . EIS Ek S R SR R T A
FE 0], AR A, 2020, 4(2): 25-32.

Xiao S L, Guo Z, Xie Z F, et al. Research on the development
directions of Chinese launch vehicle ground system [J]. Astronautical
Systems Engineering Technology, 2020, 18(2): 25-32.

—, IR, BEE, & S AR INEE RAESGEREL R
G5 REEHORBIIT [J]. B RAE 5 A2, 2015 (4): 714-724.
Zhou Y Q, Pan Z G, Zhai G W, et al. Standardization and key
technologies for future 5G of mobile communication systems [J].
Journal of Data Acquisition & Processing, 2015 (4): 714-724.



