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Table 1 TDRSS launch and in-orbit operation status (up to March, 2021)
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Table 2 Comparison of application capability indexes of typical data relay satellites
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Figure 1 Practical issues of three components that need to be
considered in resource management of DRS system.
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windows to system’s operation management center.
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Figure 3 The preprocessing architecture of users’ requirements of the
DRS system and its relationship with mission scheduling.
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system based on the repeated game theory.

312

X WAL R, FRIUA AN, 2 P B s
5B R G T N R v () B A A2 EAR K A
HR kY S5 P RE R TR SR, A SRR 2R B A
ok T SHI B U R R S RE, T e T A R B U
4 TR FANE. AW ARERERS. THE R, B
. RRERVIURE, BT HbRRGEEE s R
BT, e B v PR RE I gk B R L S HE

() FEEPLT IS L B fE

AR FEFEROR AT S AT S 22
K, WEP % TERGHSEERN . &XKME, AR
FIREL A NG BT SEfLdRe /1. ik, gk LR 2%
BNRF IR 25 [A) . ARRE 2 ANYERE, 2R A R R R
AR EST S Z TR, WEit T insges
BidraE 71, B RGNS A PR B IE R RE ).

(3) WA B s Wik TR 1S R

iR RAS B A PR KRR, T
Rk RS EEER, BRREW AR
HiEERFEERER. REWR. SR &I
BATEEIIA, (N KA SRR, T e PR R ) A2
SHIEL 52 KA BERZ AT /N, T SR MBI BE RS IR
B Rk, 4k T E RSB AR EES SRR S, B
I N R IE IR PO S BE RS, JRIE O R
GRS FRIN A, KIERTH 4 TR RGHFEE
HERR AL SRR 1.

(4) S0 R R Gk 25 e

R Z (1 PR 4k R RS R T AR
H AR G RS | 38 BRI SR [l 45 55 5 Sl 75
3R, XA ER R G RERGEM NN 2 TR, SCREF P E bR
PRIEIEN, FEHAE I R AT Hm 2R iE Y,
RGE RO P SR 5 gk IR UL, 40T R GeR A1
“HIE -+ X A Gt AR 45 B o QdE DA s 250 A2 B 2 7 oK
Fab, LR P E bR R A H RS R
HIhRE, Tk TR RG] DISCREN 1% H AR 1754 3%
A0, A AREES E BN g FOIRES, B TARYE H AR B
FRGEH N G, R RS. A s
A% 38 o 4 T AR % [ P 4k TR R G T
55 HE AR SOIREE B, ARG LT 8 R i R %
TR BC DA 2 P 7K.

(5) NLHEREHRMTLLHEEARMEERERSR
Y

PLER 2 21 58 N TR RO 5 B Jo 2k iR AR 45



hEBE: FARRE 2022 4F 52 % A2

o, AT DR 4k TR RS A R NS 4R R 1 R
Ve, HE BT RGEERE L AR RS T AL
I o TN AR R i A 5 3] U vk B R G P 4k £
i, SCRF A ERNALL RGBS 2 T35 B A BRI
Beeh, WA SR A DR . KRGS L L
L 2 e eSS ELRE Sy, 6T D s e . PRRE T
M FE TR A B2 45 S, R RGHE
SR ESH, (EEPAE 7 N o LR A
RO D fE, SCRF SR RCIRS U R

5.2 KRl

DR SR PR AR 5 ] KO < — B
TBULEE, B 2 H a8 KA RS B R R, AT 53R
[ 2k TR R G B N A kAl b, AR SO E &
gk LER R, IRITREATRE ) I EE 1K
AT, R IRE gk TR Rk R AT B,
Pt e s AR 1),

() #—eghak LREKR

ARG E IR A SRR, 4k TR RS AE Rk
Wiz BANUR LB SRR IER S e, [
B 5 2 AU HE N E LR ], RE R ELE A
22 R B B S P BU I BOR g, e
Tk TR R, BAORY, 0 B, fEGEOSFHERHL
WEUAKIRA . KGR i gk DA, IF
B PO R R FEHGE RS T A, WS H
BRA A5 B 4. IR AR — 9 & 2 h 4k
TEMGME, ARG AT LR, SRR
RPUR R A2 R B e R R AL SR R 4, FT AR
2 U RS H AR AR B S A o 4k
AR 451012, s ) B K R AR TR DA RO 2
RIRERR A . AT X EF, RERIEML S gk T2
ARG EAMRZ ML, (A AL S e 2 T2 &
g, [RIARGAARE N BlELr. sk, A
RS TR S, AERARPLIR I AL fa = R 45 1) e oL
MICHFEREGE, W& h 4 TEERR, e
KNEE ™ o] B ) 22 ) 48 P SO 2 R AR 55 oK, A
BRI T EARBREN SO, RRZHIER
W 20 0B M 3 (1) R B4 A i R i i ),
FEMUI B, 238 2 07 AR, FRO0ENE 2 DX akt e ety i
AT R MOt . MBS A AbR AR 38
BN DR R, fEmRGE RIUERE A& HE

TEFI B, AL 4k & st HE—biya. ke
GRS bRAE, KB ok TR R R R,

Q) H—BRATR P ELZERES

REIR, WL, SRR P E AR L AR A3 ()
o SRS 1 o R SR BRI, Ty, TR T AU
RIEF MBS A AR, B, Bk
R4k TR, BCE T m R (K w/KasfiER ) FE
(5 5% e 0 ol % o ) W S [ X 10 i s AL 19
h k2B ARARTRE . B B AR RS R, W
PR B R AR AR, BN LA RS S Lk
HRARLE & DL R IR AT BT, R4 RS Tt
B ST LA R RIEGERI IR, B4h, TR Rk
W SAE S5 WA I IR O, TT BLIl e 4k RS
RATEHIRE ST, #5123 e 3 e
P, RN} R R (O SR W% P A 9 R, 8 o e 4k T
LEEREN, BN A KA B EORES IR, A S 3t 3.
G R 2 R

(3) HE— Bt R G g KT

B T3 R PO TR, 4k TR RS
S 3k [ UM B — LA 4 BRE 25 A 7 10 B8 4 TR A
RGE, BV B, AT A A 3R 2% 1A 55 7 o o
K, THEFE 20224 H 5 58 A2 () b i 3 T aa s B,
B T2 ) H 2 B gk TR R ER TR
R, St BRI AT TR SHE R ARG R IR
WP &, AERZ PSR Zs s B, Wnfe el
HERAREM TR RE T LR RGUG A E
REIERAE R 8 2 ORI T AR RPN () R, i fi
TR [ [ 5 A S bR 7 SR, RO A AR A
SCAS AR H B IR AT e R SR R Ve AR £
el WAL, R4k TR RGO . AT
BE LUK P 7 sk R T N 2 AL R oKk R, M TS
ARG A D ETRSEIF I I B G — o RS 445 il
TRZRER TR, 18 RGETE AR R
K, tRAC KIS H, 32714 R G0 2 IR A,

6 4t

gk TR AR SR A R K B SE Al R 215 2 i
W R, ERANIR . XA, RSOl E S 24
R R T BN, JE O @A &
ERRE GNP AT ERS, BT T BN

313



EA&SE Tk TR R GR RN M Sl

a, N E IR R E SR AL 7 EE S AR 8, AT E BRI R B RS RIR A
ST E A AR TR R NSO, EaAE xR WU RS AT R, e, WA R RGN
L RGUR S RS RS R IR R SR I THOR R, JRa i R

Bt FTRTEASZABXAANARAARBLEALRKME. I3, HA. FEX. KEB. AFE. FEL. %
BEF. Ble. REROMBTHEURAE K, FRARBEAEFE. RAAL, RETZRENMAEN, FHEL—
FRFEW, AR A EREREFRTERGRRE N A — &KW AUK A S

S5 3k

1 Gramling J J, Chrissotimos N G. Three generations of NASA’s tracking and data relay satellite system. In: Proceedings of the SpaceOps 2008
Conference. Heidelberg: AIAA, 2008. 1-11

2 Li DR, Shen X, Gong ] Y, et al. On construction of China’s space information network (in Chinese). Geomat Infor Sci Wuhan Univ, 2015, 40:
711715 [ZE484=, TRAK, SRAETHE, 46, TR 2 (5 R M4 B it CPURZ 225 BRI, 2015, 40: 711-715]

3 Net M S, Selva D, Cameron B, et al. Results of the MIT space communication and navigation architecture study. In: Proceedings of the 2014
Aecrospace Conference. Big Sky: IEEE, 2014. 1-14

4 Net M S. Architecting Space Communication Networks. Dissertation for Master’s Degree. Cambridge, Massachusetts: Massachusetts Institute of

Technology, 2014

5 Flaherty R J, Walker J Z, Zaleski R J, et al. 25 years of tracking and data relay satellite-1operations. In: Proceedings of the SpaceOps 2008
Conference. Heidelberg: ATAA, 2008. 1-7

6 WangJ S, Qi X. China’s data relay satellite system served for manned spaceflight (in Chinese). Sci Sin Tech, 2014, 44: 235-242 [ E 5 i, 5555.
IR ARG 1 E o 4k TR R o E R FRERE, 2014, 44: 235-242]

7 LiX C. Inter-Satellite Link Antenna Tracking and Pointing System (in Chinese). Shanghai: Shanghai Jiao Tong University Press, 2013 [Z2Z£4(i.
BB R IRER T I RS LI IS RS AL, 2013]

8 Cui C M, Wang D J. Survey of gimbal drive assembly mechanism of inter-orbit link antenna for tracking and data relay satellites (in Chinese).
Aerospace Control Appl, 2010, 36: 32-37 [{EMI%, T 7. FRIEZS Hodfs o4k TR B IR)RE % R R IRBIN I B AR SRR, 2 sl R 5 N,
2010, 36: 32-37]

9 Chen G H, Wang B, Hua Y, et al. The key technologies for radial rib deployable antenna of Chang’e-4 relay satellite (in Chinese). Sci Sin Tech,
2019, 49: 166-174 [BREWE, Tk, 405, . WHRDYS b4k B R T R I R BEART L. hER: HREL, 2019, 49: 166-174]

10 Miao C Q, Yang X Q, Liu J, et al. Research on acquisition and tracking of data relay satellite based on multi-user & multi-mission (in Chinese).
Aerospace Eng, 2017, 26: 17-22 [Hi# ¥, M5k, XL, 5. 2P 2AE5 004k P ERRERERFR AT . SR8 T, 2017, 26: 17-22]

11 People’s Daily. China successfully launched the first satellite of the second-generation data relay satellite, Tianlian-2 01 (in Chinese). 2019, http:/
www.xinhuanet.com/photo/2019-04/01/c_1124308174.htm [ A R H#R. FE S k4 58 AR A 4k TR 17 B« KB 5012, 2019, http:/
www.xinhuanet.com/photo/2019-04/01/c_1124308174.htm]

12 WangJ S. China’s data relay satellite system and its application prospect (in Chinese). Aerospace Eng, 2013, 22: 1-6 [ EZ k. 1 EHE 4 T
BRGNP R, BRI, 2013, 22: 1-6]

13 Huang H M. Reflections and development of the ground system of the first generation CTDRSS (in Chinese). J Spacecraft TT&C Tech, 2012, 31:
1-5 (AW, RE S —Arh 4k DR R RGBS E . AT IR, 2012, 31: 1-5]

14 Yang H J. Latest development progress and trends of foreign data relay satellite systems (in Chinese). Telecommun Eng, 2016, 56: 109-116 [#%4L.
R, AN b 4k TR RSk R R R . FIREBER, 2016, 56: 109-116]

15 Encyclopedia Astronautica. Potok. 2012, http://www.astronautix.com/craft/potok.html

16 Russian Space Web. Garpun. 2015, http://www.russianspaceweb.com/garpun.html

17 Russian Space Web. Luch-5 and 4 project. 2015, http://www.russianspaceweb.com/luch5a.html

314


https://doi.org/10.1360/092013-1200
https://doi.org/10.1360/N092018-00392
http://www.xinhuanet.com/photo/2019-04/01/c_1124308174.htm
http://www.xinhuanet.com/photo/2019-04/01/c_1124308174.htm
http://www.xinhuanet.com/photo/2019-04/01/c_1124308174.htm
http://www.xinhuanet.com/photo/2019-04/01/c_1124308174.htm
http://www.astronautix.com/craft/potok.html
http://www.russianspaceweb.com/garpun.html
http://www.russianspaceweb.com/luch5a.html

PEBE: FARRE 20224 52 % 2

20

21

22

23

24

25

26

27

28
29

30

31

32

33

34

35
36

37

38

39

40

41

42

43

Zhou S D, Wang Y S. Basic content of Russia Federation space program 20162025 (in Chinese). Space Int, 2017, 5: 14-18 [JA4 %, T k4.
B HTEFR2016-20254F i KiHRIFEA N, EFRAZE, 2017, 5: 14-18]

Goddard Space Flight Center/Exploration and Space Communications Projects Division. Space Network Handbook. Greenbelt: Goddard Space
Flight Center, 2007

Mai T. Tracking and data relay satellite TDRS fleet. 2019, https://www.nasa.gov/directorates/heo/scan/services/networks/tdrs_fleet

Campbell A. Tracking and Data Relay Satellite TDRS. 2017, https://www.nasa.gov/directorates/heo/scan/services/networks/tdrs_main

Space Communications and Navigation Office NASA Headquarters. Space Communications and Navigation (SCaN) network architecture
definition document (ADD), Volume 1: Executary summary, revision 2. 2012, http://www.nasa.gov/pdf/675092main_SCaN_ADD_Executive.pdf
Gitlin T, Walyus K. NASA’s space network ground segment sustainment project preparing for the future. 2013, http://www.vadatech.com/media/
pdf SGSS-NASA-Paper-001.pdf

Toral M, Heckler G, Pogorelc P, et al. Payload performance of third generation TDRS and future services. In: Proceedings of the 35th AIAA
International Communications Satellite Systems Conference. Trieste: AIAA, 2017. 1-9

NASA. NASA’s space-based relay study: Overview and direction (SBRS white paper). 2013, http://www.nasa.gov/sites/default/files/
SBRSWhitePaper3-7-2013.pdf

Edwards B L, Isracl D J. A geosynchronous orbit optical communications relay architecture. In: Proceedings of the 2014 IEEE Aerospace
Conference. Big Sky: IEEE, 2014. 1-7

Israel D J, Edwards B L, Staren J W. Laser communications relay demonstration (LCRD) update and the path towards optical relay operations. In:
Proceedings of the 2017 IEEE Aerospace Conference. Big Sky: IEEE, 2017. 1-6

NASA. What is the laser communications relay demonstration? 2020, https://www.nasa.gov/mission_pages/tdm/lcrd/overview.html

Israel D J, Shaw H. Next-generation NASA earth-orbiting relay satellites: Fusing microwave and optical communications. In: Proceedings of the
2018 IEEE Aerospace Conference. Big Sky: IEEE, 2018. 1-7

ESA. Artemis announcement of opportunity. 2010, http://telecom.esa.int/telecom/media/document/ ARTEMIS%20A0%20-%20Issue%2010.pdf
ESA. European data relay system: The space data highway. 2018, https://esamultimedia.esa.int/docs/telecom/EDRS_factsheet EN.pdf

Witting E M, Hauschildt H, Murrell A, et al. Status of the European data relay satellite system. In: Proceedings of the International Conference on
Space Optical Systems and Applications (ICSOS). Ajaccio: ESA, 2012. 1-8

Lucente M, Re E, Rossi T, et al. Future perspectives for the new European data relay system. In: Proceedings of the 2008 IEEE Aerospace
Conference. Montana: IEEE, 2008. 1-7

AIRBUS. SpaceDataHighway: 10000 successful laser connections-Reliability of 99.8 percent. 2018, https://www.airbus.com/newsroom/press-
releases/en/2018/05/spacedatahighway-10,000-successful-laser-connections.html

JAXA. Data relay test satellite “kodama” (DRTS). 2017, http://global.jaxa.jp/projects/sat/drts/index.html

Yamakawa S, Hanada T, Kohata H. R&D status of the next generation optical communication terminals in JAXA. In: Proceedings of the 2011
International Conference on Space Optical System and Application. Santa Monica: IEEE, 2011. 389-393

Chishiki Y, Yamakawa S, Takano Y, et al. Overview of optical data relay system in JAXA. In: Proceedings of the SPIE 9739, Free-Space Laser
Communication and Atmospheric Propagation XXVIII, Spie Laser. Boulder, 2016. 1-5

Wang L, Jiang C, Kuang L, et al. High-efficient resource allocation in data relay satellite systems with users behavior coordination. IEEE Trans
Veh Technol, 2018, 67: 12072-12085

Sun B S. Application of China’s TDRSS in space rendezvous and docking missions (in Chinese). J Spacecraft TT&C Tech, 2014, 33: 183-187
(AT, FE P4k DR RGEA LR . AT 544R, 2014, 33: 183-187]

Li Y H, Luo B, Guo W G, et al. Feasibility analysis of using Ka-band of TDRS to support wireless communication for spacecraft reentry (in
Chinese). Manned Spaceflight, 2015, 21: 582-588 [Z= 117, B\, ¥H30aY, 5. 4k PR Kafi B SR WM BN IR [FUEAE AT A7 1 20, B
K, 2015, 21: 582-588]

Liu B G, Wu B. Application of TDRSS in Chinese space TT&C (in Chinese). J Spacecraft TT&C Tech, 2012, 31: 1-5 [XIfRE, Sk, F4k T2
RGEBEFTRMEE PR, AT a8l ER, 2012, 31: 1-5]

Shan C S, Li Y H, Sun H Z. Tracking and data relay satellite system for huge number satellite control (in Chinese). Chin Space Sci Tech, 2017,
37: 89-96 [FRK N, Z5F47, PN, sk T E SRR R TR B PINFEEAR. J E =R, 2017, 37: 89-96]

Sun B S, Cao Z R, Ding H. A concept of satellites’ health management based on TDRS SMA (in Chinese). Trans Beijing Inst Tech, 2019, 39:

315


https://www.nasa.gov/directorates/heo/scan/services/networks/tdrs_main
https://www.nasa.gov/directorates/heo/scan/services/networks/tdrs_main
http://www.nasa.gov/pdf/675092main_SCaN_ADD_Executive.pdf
http://www.vadatech.com/media/pdf_SGSS-NASA-Paper-001.pdf
http://www.vadatech.com/media/pdf_SGSS-NASA-Paper-001.pdf
http://www.nasa.gov/sites/default/files/SBRSWhitePaper3-7-2013.pdf
http://www.nasa.gov/sites/default/files/SBRSWhitePaper3-7-2013.pdf
https://www.nasa.gov/mission_pages/tdm/lcrd/overview.html
http://telecom.esa.int/telecom/media/document/ARTEMIS%20A0%20-%20Issue%2010.pdf
https://esamultimedia.esa.int/docs/telecom/EDRS_factsheet_EN.pdf
https://www.airbus.com/newsroom/press-releases/en/2018/05/spacedatahighway-10,000-successful-laser-connections.html
https://www.airbus.com/newsroom/press-releases/en/2018/05/spacedatahighway-10,000-successful-laser-connections.html
http://global.jaxa.jp/projects/sat/drts/index.html
https://doi.org/10.1109/TVT.2018.2872085
https://doi.org/10.1109/TVT.2018.2872085

EA&SE Tk TR R GR RN M Sl

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

316

12031206 [PVETF, WIEES, T4 2T o4k DR 20 R T EEP AR PR, JERH T R22244), 2019, 39: 1203-1206]

Cao ZR, Sun B S, Yao Y J, et al. TDRS SMA for spacecraft on orbit control (in Chinese). J Astronaut, 2020, 41: 1434-1439 [ IEE5, IhEF, ok
HOF, S STRAIUR A M IR I 4 TR £ Ol BOR. TRTZEAR, 2020, 41: 1434-1439]

Zhang Q, Pei Y, Wang X H. Research on vehicle’s telemetry command and communication system based on TDRSS (in Chinese). J Telemetry,
Tracking Command, 2014, 1: 18-22 [5K5&, 3£l T/, BT w4k TR KRS HOKET RN REHE 7. BEIER, 2014, 1: 18-22]

Wang Y, Gong C H, Zhang J G, et al. Research on key technologies of high-speed TT&C based on TDRSS over vehicle’s whole flight (in
Chinese). Missiles Space Vehicles, 2020, 4: 112-116 [ £, BAKME, KGN, 5. Sid3 2 RN REBH ARG L. SRS MRISHEA,
2020, 4: 112-116]

Li H Y, Xue G H, Zhou J, et al. Application prospect of tracking and data relay satellite system (TDRSS) in TT&C ship (in Chinese).
Telecommun Eng, 2010, 50: 118120 [Z=£T3, BT, FTL, %, BESHIEF 4 TE RGANEM LN ATTR. BIREAR, 2010, 50:
118-120]

Meng L F. Satellite relay data link for UAVs (in Chinese). J Spacecraft TT&C Tech, 2012, 31: 24-27 [ 370&. To AWLAR G K T A 4k B 6%
TRAT AR 2ER, 2012, 31: 24-27]

Fang F, Zhang R, Ma Y W, et al. Discussion on guided space-based TT&C for new space vehicle (in Chinese). Spacecraft Eng, 2018, 4: 74-81
7, k&, BEM, 55 Wi 2 m] AT 3R A 51 S OB PRI . HiR#E THE, 2018, 4: 74-81]

Chai L. Technical characteristics analysis of the TT&C communication system for near space vehicle (in Chinese). Spacecraft Eng, 2010, 31:
1697-1705 [5E5k. Wil & RIS R EARRHE T, FHLAK, 2010, 31: 1697-1705]

Wang L, Jiang C X, Kuang L L, et al. Repeated game based cooperation mechanism for antenna beam resource allocation in TDRSS. In:
Proceedings of the 2018 IEEE International Conference on Communications (ICC 2018). Kansas City, 2018. 1-6

Sanchez M, Selva D, Cameron B, et al. Results of the MIT space communication and navigation architecture study. In: Proceedings of the 2014
IEEE Aerospace Conference. Big Sky, 2014. 1-14

Wang L, Kuang L L, Huang H M. TDRSS traffic model based on time and spatial characteristics (in Chinese). J Tsinghua Univ (Sci & Technol),
2017, 57: 55-60 [E#, EBFE, TEY]. FE TS RAER T4k TR RGOl SRR B2 (HARHEER), 2017, 57: 55-60]

Chelmins D T, Johnson S K, Chelmins D, et al. Lessons learned in the first year operating software defined radios in space. In: Proceedings of the
ATIAA SPACE 2014 Conference and Exposition. San Diego: AIAA, 2014. 1-6

Reinhart R C, Kacpura T J, Johnson S K, et al. NASA’s space communications and navigation test bed aboard the international space station.
IEEE Aerosp Electron Syst Mag, 2013, 28: 4-15

Ferreira P V R, Paffenroth R, Wyglinski A M, et al. Reinforcement learning for satellite communications: From LEO to deep space operations.
IEEE Commun Mag, 2019, 57: 70-75

Zhang L H, Xiong L, Sun J, et al. Technical characteristics of the relay communication satellite “Queqiao” for Chang’e-4 lunar farside
exploration mission (in Chinese). Sci Sin Tech, 2019, 49: 138-146 [5K 7.4, REZE, FMIE, Z5. 4 IR DU ST 55 P 4k 2 <BE MR BOARSE A5, R [E Rl
HARBIE, 2019, 49: 138-146]

Gao S, Zhou W Y, Zhang L, et al. Trajectory design and flight results for Chang’e 4-relay satellite (in Chinese). Sci Sin Tech, 2019, 49: 156-165
[l JASCHE, kA, &5 IRk 5 b BAE S BB it sk, RS BORRLE, 2019, 49: 156-165]

SunZ Z, Wu X Y, Liu S, et al. Design and verification of relay communication system for lunar farside exploration (in Chinese). Sci Sin Tech,
2019, 49: 147-155 [FhFEM, REHE, XE, 5. M P4kaERE R SIIE. RS BREEE, 2019, 49: 147-155]

Baoyin H X. Preface: Dynamics, guidance, navigation and control in Mars exploration (in Chinese). Sci Sin Tech, 2020, 50: 1125 [E & %{ 1. i
S——KEHMP R0, fils. ShEEs] P ER: BORENE, 2020, 50: 1125]

Erwin S. Space Force planning for a future of smaller, cheaper satellites. 2021, https://spacenews.com/space-force-planning-for-a-future-of-
smaller-cheaper-satellites

del Portillo I, Cameron B G, Crawley E F. A technical comparison of three low earth orbit satellite constellation systems to provide global
broadband. Acta Astronaut, 2019, 159: 123-135

Wang C T, Zhai L J, Xu X F. Development and prospects of space-terrestrial integrated information network (in Chinese). Radio Commun Tech,
2020, 46: 493-504 [EHE, BIH, RBeil. R—A&WE B LR SRS, TLHBER AR, 2020, 46: 493-504]

people.cn. “China Space Day” in 2019: A space station is planned to be built around 2022 (in Chinese). 2019, http://m.people.cn/n4/2019/0424/
c1453-12625276.html [ AR, 201945 MK H: T1R120224F 7 /5 2525 (8] 3k, 2019, http://m.people.cn/n4/2019/0424/c1453-12625276.


https://doi.org/10.1109/MAES.2013.6506824
https://doi.org/10.1109/MCOM.2019.1800796
https://doi.org/10.1360/N092018-00375
https://doi.org/10.1360/N092018-00393
https://doi.org/10.1360/N092018-00396
https://doi.org/10.1360/SST-2020-0349
https://spacenews.com/space-force-planning-for-a-future-of-smaller-cheaper-satellites
https://spacenews.com/space-force-planning-for-a-future-of-smaller-cheaper-satellites
https://doi.org/10.1016/j.actaastro.2019.03.040
http://m.people.cn/n4/2019/0424/c1453-12625276.html
http://m.people.cn/n4/2019/0424/c1453-12625276.html
http://m.people.cn/n4/2019/0424/c1453-12625276.html

PEBE: FARRE 20224 52 % 2

html]

65 Wang L, Jiang C, Kuang L, et al. Mission scheduling in space network with antenna dynamic setup times. IEEE Trans Aerosp Electron Syst,
2019, 55: 31-45

66 Wang L, Jiang C X, Kuang L L, et al. TDRSS scheduling algorithm for non-uniform time-space distributed missions. In: Proceedings of the 2017
IEEE Global Communications Conference (GLOBECOM 2017). Singapore, 2018. 1-6

Investigations and proposals for data relay satellite systems

WANG Lei, JI Tao, ZHENG Jun & FAN DanDan

Beijing Space Information Relay and Transmission Technology Center, Beijing 102300, China

After more than ten years of development, China’s data relay satellite (DRS) system has gradually become an efficient space-based
information network infrastructure, which provides tracking services and high-bandwidth, near continuous, communications support
for users’ many types of spacecraft placed in lower altitude than the geosynchronous orbit. With rapid increase in space activities over
the past decades in China, the demand for the DRS system is growing evidently. This paper, mainly from the perspective of
application, gives a comprehensive review on the DRS systems worldwide and summarizes the application status of China’s DRS
system in these years. Then, we analyze the essence and difficulties of three key bottlenecks in actual DRS system and develop a set
of comprehensive and effective solutions for those bottlenecks in the system resource management. Finally, on the basis of refining
the application trends of such systems, we give some proposals for future construction and application of China’s DRS system, which
includes further completing the system, enhancing the relay satellites’ capabilities, and improving the system operation efficiency.
This paper aims to provide global perspectives and technical directions for decision-makers, scholars, and engineers related to the
space information network. Moreover, for effectively solving the contradiction between the rapid growth of requirements and limited
resources and promoting the capacity of China’s DRS system, we point out the most important development trends, challenges, and
work proposals from the perspective of actual applications.

data relay satellite system (DRS system), space information network (SIN), resource management, mission
scheduling, inter-satellite link, optical communication
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