. DEBKW

KTREFRERERE—IKBEZEENNEE

ol
(PEBZEATEBEFAPRASE, L7 100035)

W OE: R OEE SRR R S A RS B R 1 L B RGBS AY s IR AR R — Al (S
BERNAFEENIEE . |5, 507 E AR — 48 (E G2 770 70 IR DL R 35 7= Wb S 1) 22 56
WE, 1R-H T —FIETARAMM R Z WM G R IR R, DL “MSma . APRE. Zumhsd . = MEs
ERGME” PIRM—BEIEE S BUEE R Z: &G, R T R —AIBEIEE R IR REE AR ﬁ
AP G—IANE. 22 L. M EREE, FIRA — g S A,

KR Kb —BEMNLSS; WS R S8R

hESES: TN92

XHERFRERD: A

doi: 10.11959/j.issn.1000-0801.2022066

Thoughts on the rapid formation of China’s space-ground
integrated communication operation capability

YANG Lingcai
China Telecom Satellite Communications Co., Ltd., Beijing 100035, China

Abstract: The space-ground integrated communication network is an essential part of the intelligent and comprehen-
sive digital information infrastructure. It is of great significance to accelerate the formation of China’s space-ground
integrated communication operation capability. Firstly, the domestic and overseas research status of the space-ground
integrated communication capability, as well as the gap from industrial application was analyzed. Then, a
space-ground cloud network integration capability system based on the hub port was proposed, and the phased evolu-
tion route of space-ground integrated communication operation of “business integration, user integration, terminal in-
tegration, cloud-network integration, and whole-system integration” was also proposed. Finally, the key technologies
that need to be broken through were proposed in order to form the space-ground integrated communication operation
ability, such as unified user authentication, multi-mode and multi-frequency intelligent terminal, network intelligent
management, unified resource scheduling and so on.

Key words: space-ground integrated communication network, cloud-network integration, hub port, operation capability
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KEHAR . (“HUH” EEBETIRE
M) bR, EHEE RS RS HIE
BIBERGRERM S, VIPRREGREIR. Kitt
—ARIE B, Dyl KA R gt 4k
EISACE3I S A

KR RBEMSE IS RFETHaK
J&, diEBETPAE. MmEEEMS K RIVR, 5
HH AR AL (0 R — M 5 R 48 280, JF 4t
RGN R — KB FIZE R RIS, Pt
Horb T3 BRI BB, T E Kt — 1
WAF 12 E e PRI R AR, AR Sk
IRy — A8 15 19X 2% 1407 L 2P

1 Rtt—K@ERE IR SR

R — A AF P 2% LAHB TR P 28 A ARFE . T2 5d
{E N2 3 e, i I DX 28 R0 T2 T8 A5 P9 25 A H L gt
. HAET, MimEshids 56 #4t. 6G R4t
H O HEE e RIS, R ) 18 )
Ry — i {5 M4, LU 2 FH P TG ANE 1385 7
SRV, [ P AMIE A LR AN 23 3o ot — A3 15 R 4%
TER T REMIFRARER, 53 TIRZH B LK
I, AH SRR M — AOE (S P28 B AR EATIIRAL TP
BB, 8RB AL S A BN .
1.1 ZRIK

br b, EFRHEEECE (International Tele-
communication Union, ITU). ZE=AREAEIKAETT
%Il (3rd Generation Partnership Project, 3GPP). FX
I HLAS b5 i 2% 2 (European Telecommunication
Standards Institute, ETSI). SaT5G Hk #5520 ZUf
FHRBAL TN RGN . bR R BURIGUESE
7 DEMEES 5G hE KRB AT R Tt
T, IR RE AR AERILT TAE AR P HEE

(1) ITU

ERt PR SR SG M, ITU $2H 7 4k 3]
sy NXEEL il IRE 2RI 4 Mg,
HR SRR Se 37 S ) R BR B R BEAT T WAL, B
BREEE SRR EDE SR S Th R AL
(network functions virtualization, NFV) /84 5€ X
/2% (software defined network, SDN) ezl
EESTTH ) 6G R AL S, TTU 5 A5 00 TR S
T 90 4% 23 V8T B 48—, AH B R SR B B R e
KOZIFE, HARBRAERIT e e,

(2) 3GPP

3GPP M\ 3GPP Release 14 (Rel-14) JFHAHFF T
BN 5G ArE MR, Sl TR S
B LGS EANEIEZ M E S JoF, 3GPP
TR 38.913 2 ¥ TR ML /B A HTH L4 1)
s 3GPP TS 22.261 ¥ BT AL EN 5G W
EIEAEANTE AR —, BT 5G W% RGENE
(R REFR bR AL AT ERPT, 3GPP Release 15
(Rel-15) FEHBTHMLEHIFLIHE (NTN SD BF% T
NTN #E G s EERAL, KA T 3GPP TR 38.811,
FE G NS RO e 1R R 4% (T8 AR N AT T
4391, 3GPP Release 16 (Rel-16) NTN SI42H T
BT 5G 2 HSCR NTIN IR &, PR T #ik S
RAHNEREIEE . 3GPP Release 17 (Rel-17) JFE T
3 AN NTN BUH FIbsAEAGHIRT TAE, 4% NR over
NTN. IoT over NTN. 5G ARCH_SAT, ¥ 5
—ANET 5G [ TR EE R R B AN,
2021 4E4EJi, 3GPP Release 18 (Rel-18) EHt 7.3
27 AN, Hrpz — (R kST R R — A5 hft
Ft, FHEER 5w R e i@ S, 3GPP
£ 3GPP Rel-17 %:fii Fdb— DA o T B @ {5 A i
(E A RSN IE . bS5 S SR A S B
&), 3GPP bRiEEETHRIANE 1 s,

(3) ETSI

ETSTHE H T T2 X 28 1 H 1 9 2% 45 PO 4 56
FrifE. ETSITR 103.124 B 1 105 R4 28 01 1 T 94
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TSG#94-e TSG#95-e  TSGH#I6  TSGH#97  TSGH98  TSGH99 TSG#100 TSG#101 TSG#102  TSG#103
121 31 1A 9H 128 3H 64 9H 12H 3H
GPP Rel-17
3GPP Rel-17 e
30 B DTSR Lk
Uisk (ASN.1,0
penAPI)

3GPP Rel-18
3GPP Rel-18 3GPP Rel-18 WY
20 B 3B oY
YIRBURS; ViR (ASN.1,0
penAPI)

1 3GPP ArfEsEiE %

g e N 37 5. ETSI TR 103.263 i 7 2
RIS BN 2R B AR i 5 5 (g
ETSI TR 103.351 fifthe 1 fiszt s X M ] 122 p 2 il %
RIS NI & e ), ETSITS 102.357 Y
TG 7 T ) 2 AR 1 o) 2% A [ 2 4t 5 v IR 55 P
(g 2 h e 10

(4) SaT5G Bk

SaT5G HBc#i & SES. Avanti Communica-
tions . British Telecom. Thales Alenia Space .
University of Surrey 5 16 F A\l KA 5 WA 4%,
HIIE L, E R FOR DR E 5G M2k a7k
Ji%E, X R 5G AlE P8 R AT L Ok
PEBORRAME . LI S IR . AR e E 4
ZANJTHITRE T AR, I6Ah, SaT5G % H FIH H
SDN. NFV. #3iiZ it 5 (mobile edge com-
puting, MEC) FIHLEK i 1E$11E (geostationary earth
orbit, GEO) LRI Pre-5G Mk T &, R
T EAEY 3GPP MRZMMIRELS, LR DEFE
hie. Z AN RILLG S RIReE,

(5) Foft

b7 BRI, B HABA L MAEHES) B R
AR T X 45 0 R, /B A IR S R PR R A 4y
(Confederation of European Posts and Telecommu-
nications, CEPT). HLTI#E{EZ A% (Electronic
Communications Committee, ECC). F{FALA)

#% (Digital Video Broadcast, DVB) ZH 21 12 [d] %
ARG E 1% (Consultative Committee for
Space Data Systems, CCSDS) 2471,

WEAE R BALWIT R T — RYIR I — (5
W25 ARG TAE. 2016 47, FHEHE 3K
—AAE N 2 FE ORI E B, %I RN A
ER “+ =1 SRINEL L =07 BExFR
FAFFELY, FHT 2019 @i “RE” A1
B, FEBUIRAE T UM 5G (¥ SDN e RIS,
2019 4, EEE R 2 AL T TR IBAE
RITAEZ 2, R — &I o 7 TAE.
2021 4, E AR R0 A R A A T EAE
HIBEM IR T 5G 5 567 Ka SiE g T
B, HRRHTR S T EE BaEET R
Bk & IF R TR T 5G 5 SRGIRRE A 2
F AR, BE T RS 5G 7R (E AR 7 H
A AT REME . Ak, JBETHE HLOR B A I E R
A& I ) B R e R 3 ] e S, “ RIS 8
o CREREE” FFRER SG R OM. mEAETAE
THECF & R R 21 255G
1.2 BENHRI

HTHARMT SRR, A8 TF, i
G RGN TR RS 4% 5 5 A8 37 5tR R 2%
Feml, RAAFRRG R AR Fz S R
3 TR T AR ASL I K R R A, IX B R E
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I8 E R JTIEH BORZE R

(D PERGH R MR E T HAH B AT
=P S

KHILLR, &4 TPREBERASIKE, ¥
BT R gk, RAEDIRe R e S AR
B R AR, RS TR R A R 4
A, RAADFRBE AR RN, R A
M7, BT b T 90 4% RN 28 1 2% AN BE LI FL
JIT & FH P 23 AN REAE AN 6] 1) 22 2R 4t [R) 3 i it
P ZHIE S . DA ESCR, 0T E
RN DEBG RS, REZYEXNEES
PR E R L HL, BEESS IP KR, B
TERR T 38 B 7 AR 55 (1) 5T TCP/IP s W i ik
F 6T AR FACEREE R IhAE I DR R
gr, WM T 5 RS . TR M4 K R
RSB P " R, R [E) TR SEAE R Z
SRR E T HAH LR A S A rE, SElE s —
PRRl& DL AHERIERT Bk RTINS EFE, X
TEEEBUSE R RS, H e A P 2% 00 FLEK
20 3R 5 45 A BT T AR IO RS TV

(2) TR W 2 5 I A% 210815 I Z8 AR
WARRE I ZE TR T R — R4l 1) S 2

KHILAR, TR 38 {5 R b TH B8 20 18 45 A0 X bR
B kg, A T B VERE RN ZE R A
F B AR AR, SRS EMALE A,
5 B HALEAE 12 RIBREAPE, HAl,
HOTHI B BN A 48 DL TE R T 564« BVEIIE(E
ISR SV TR S G = T E2 Y [ P3 B 5 N
DLPARIEGES 5G M4 vk, BRTH 5G i
K25 LA 3GPP Rel-15/Rel-16 WA NT, FFASCH
HTEREENE, 552 3GPP Rel-17 JRAMAL
¥ DERAE R FE s T Re e, TARAE IR W%
REEA, BAE AR B SR EL RS, TAMEE
W28 F 5G R G0 (R FIR BT, I RIE B R G0 )2

TR PRl RO EESR

(3) TR IEAE M 2% 55 1 T A% B0 38 15 X 2% A0S
BRI RGE TR —RIEE IS E . k5
THE MR 2

PREBEMZ ] DGR Stz s)
A R4 2 18], W28 GRIRAE B ST, MV 5% R A
SRS A7 FAE DA S A, K5
M55 8 —VAIE SRR M, i 380 it M 55 e DA GRE S
ThE. e, ARBERGEIRER S N
FA PSR TC R — BUIR S R PY,

2 ETiRAEMXE—EEML

BT &R TR P 7R R N VR M T 2= Y B U
P2, LLK BSG. 6G B TR ME A R4k
MEC 5 flHIHOR . M Sy, ASCHRH —Hh
BT AR AR R — AR5 28 0, R4 ik s
PRI —REE S . KW, R
T4 RGRA K RS AT .

21 RGER

BETRX LA I R — AT A5 P 28 Bk ] 2
Fin, mZSEB. HmB. P B3 E <R
B, ARG = BRI R W Rl
REJJMR 2R, SR AT N TN BOE R
T R IR T e R P e AL R SS . S,
WX HEAE B TR = P 5 T = P DG, 2
T T3 9N 4 3 N T 9 4% b 3o i F RS Tt 7 R
FEitE. MG SRR BEAER Ek
FHRTE R, RATIEE “RE” “HiN” 455 H) 5
M2 R —1A” 58771 BB .

(1 =B

A B RGE T R R, BAHEA. M
%25 GEO. HHLERHLIE (medium earth orbit,
MEO). {KihiEk#1E (low earth orbit, LEO) i#/{5
PR BRI BB IR 0 L T G — A EE, AT
Nt 7 R SR P A R B R R . R R
PR Ly Sy C. Ku. Ka ZE4E ¥5J5, $AA]
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AEERFINV. S5« A5 A I A% A% s i) DARE A
FEfif s TS TR B BRI DL SRR R B R
&, WRIETRERNESTE . A EEFIIRE L%
R JFRE S EA A S T, i
NI e (artificial intelligence, AI) FlZ AT 454k
TR 7SI 28 B A (1) e E T Bh A3k AR e
R, RIMGE MR AR . PR RS,
H B AE I =0 H RGO S O B T X 2.,
I 25 R A3 135 W 4 4 T A e

(2) HimEL

MO B AR 2 . HbBR S SRS AL W, DAL
LM IT KRG, 5 =S FE ALK
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(1) Filithg s RiZAEERE

i X A1 DR Sk, #evs 4
W oR A e 5G RIHY R B 587 (enhanced
mobile broadband, eMBB). i AJ FEAK i 4L (5
(ultra-reliable and low-latency communication,

URLLC). KZEZELM (massive machine-type

communication, mMTC) — KN A5, $#FHM
LM R R S E S, AR AR
i AL 3

(2) BEJ7 Rl X2 R
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FERNAT [RGB, SEILRHL =
W 2 J2 05 77 (0 AU N . R — s TR FE A — 2L
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WL HERFANE FLA, FEEXEEDE. T
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(6) REHMZANE

R TP W% 5 i 28 (1) 2 e il 5 2 4
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