55 44 B4 0 ] E N E E Vol. 44, No. 6
2023 4F 11 H Journal of Telemetry, Tracking and Command Nov. 2023

Website: ycyk.brit.com.cn

ETXRBIDERGRIREFMIZEZRA

+HIE KO£, T &
(LA B3 AT BR S W 12 0 B AR5 Be AT 100035)

WE: AT TR FR F IR, AL R R KA T Z R Z 3wl 42 F 0k a9 48 AR AR X —F K, BFRA R RiE
TR BT ARI T R AEIR S0t . RBEASIBHBRELE A%, BAEHENFTR, REZETEREZLSAR
e Srmiss, A&, oM T REBLEZXNARMA ., L HE T Zagndz R 200K, UAESTHEAMRAES = @) 555
KATHATMAZ R SAE N, Re, AT RARARGIAA G ZAEMN, #ém#éﬂT/{L¥*ﬁi#%4&$}uim' AR ET X
AR IAERAZ, R)G, BHRMNBERL LR RE T EZRAIKR, HET K@ T2 AERILNIE TRk P ok AmALES
PR R,

KR R, RAnIE; #BHhidis; MERT; ok ki

FESES: V556.1; TN927 XEAARERD: A XEHS: 2095-1000(2023)06-0043-08

DOI: 10.12347/j.ycyk.20230802001

SIAMR: F5%, KR, 73 ATRAETLZ A% KA R [T]. #mlEd, 2023, 44(6) : 43-50.

Space-based TT&C technology based on Tiantong satellite

NIU Panfeng, CHEN Hong, QI Hao
(China Telecom Corporation Limited Satellite Application Research Institute , Beijing 100035, China)

Abstract: In order to make the TT&C service more effective and convenient, and solve the problem of satellite TT&C resourc-
es shortage. The ability of using Tiantong satellites to support LEO TT&C is researched in this paper. As a GEO mobile communica-
tion satellite system, there are many advantages on Tiantong TT&C, such as the real-time transmission, reliable service, and low
costing. We analyzed the service capabilities of Tiantong satellites for different LEO orbits. Besides LEO satellites, the space station
and rocket are also considered in this paper. In order to support the space-based TT&C, the modification solution and detailed work
flow are introduced based on the existing structure of Tiantong satellite mobile communication system. Finally, combined with the
current technology development trend and Tiantong satellite capabilities, the application scene of space-based TT&C and low rate
data relay is described.
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Fig. 1 Tiantong-1 satellite mobile communication

system
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Table 1  Statistics of visible time for LEO by Tiantong
TR BRPUEE EH P RERUEC  CFRT LR B AT DR E] /s I K nT DL [E) /s
500 km, 60° 6.04% 10.9 482.044 11.843 1091.313
500 km,97° 4.93% 9.1 467.714 5.370 1028.859
700 km, 60° 5.56% 12.9 396.672 2.612 794.294
700 km,97° 4.49% 8.7 448.511 6.390 1038.713
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Table 2  Statistics of visible time for space station by Tiantong

TR BRPUEESR  CFPEBREEREC PRI E)s AT AL E]s BT L] /s
CSS(H [ 25 [l ) 9.64% 12.6 662.479 30.322 1 147.185
ISS([E PRz (i) 7.20% 12.4 502.204 11.441 1145.111
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Fig. 4 Track coverage of CSS by Tiantong
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Fig. 5 TT&C scheme of LEO by Tiantong
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Fig. 9 Communication beam switching process
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Fig. 10 TT&C application scenarios
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