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Research on ETSI TCR standards and TT&C system of commercial satellite
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Abstract: In the recent years, many companies have come up with ambitious commercial satellite launch plans. However,
at the current stage, tracking telemetry and command (TT&C) of these satellites relays heavily on China’s TT&C network. The
service supplied by China’s TT&C network for commercial satellite is limited and very expensive. Therefore, a commercial
satellite network is urgently to be developed. This paper researches on the European Telecommunication Standards Institute
(ETSI) Telemetry Command and Ranging (TCR) standards, and discusses on the TT&C network of commercial satellites,
including modulation, ranging, data framing, analysis of typical scenarios, etc.
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Table 1 The main differences between v1.3.1 and v1.2.1
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R C AR, C B
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Fig. 1 The development of ETSI standardization of TCR system of communication satellites
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Table 2 Modulation modes and potential configurations

ARl o R
e FRERE] (SEA LRI RS ) Ei N
b
N MTM2: PCM-SRRC-OQPSK ( #HF#)
W MTMI: PCM-BPSK-PM
i MTM3: PCM-SRRC-OQPSK ( FEH T4zt )
_— MTC1: PCM-BPSK-PM . MTC2: PCM-SRRC-UQPSK
e PCM-BPSK-FM, PCM(SP-L)}-PM MTC3: PCM-SRRC-UQPSK
PIEG . MTC2/3+MTM2
WE RENEE. MTMIAMTCI ymEE

BAMIFE . MTC2/3+MTM1

1.1 FRAERE
FrAERS] BT E S R HZ R PM/FM 8§ 7=, SRS =, F2R A L —R
PR O A B, HIIRRanE 2 P

Ranging
Tones

RF
PM or FM | Carrier

Symbol Rate Modulation

Data Channel Codin Waveform BPSK
Source & Formating Modulation
T —e Y,
A Qe
Scope of this Document ™TseL
.,:::_____________________________________________________________________________________________:-_-_: _________ iy
i Channel Coding Bit Rate :
E Block Code Pseudo- \L Differential Convolutional E
(optional)  —>| Randomizer StartASequence Coder Coder i
{BCH, R-S, LDPC (optional) SM (optional) (optional) | |

B 2 AR A
Fig. 2 Functional stages of transmit chain for FM/PM modulation (MTC1/MTM1)
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Table 3 Parameters of FM/PM modulation modes
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Fig. 3 Functional stages of transmit chain for spread spectrum modulation MTC2
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Fig. 4 Functional stages of transmission chain for spread spectrum modulation MTC3
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Table 4 Parameters of spread spectrum link modulation modes
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Fig. 5 Functional stages of transmission chain for spread spectrum modulation MTM2/MTM3
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Table 5 Baseline configuration frequency and modulation assignment
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Table 6 Configuration alternative 1
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. P MTC2 8{ MTC3 . . P MTC2 8f MTC3
VI B . MTM2 5 MTM3
B Lof, MIMI vH e PM/FM: MTCI
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Table 7 Configuration alternative 2
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Table 8 Configuration alternative 3
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Table 10 The main differences between ETSI TR 103 956 v1.1.1 and ETSI EN 301 926 v1.3.1

ETSI EN 301 926 v1.3.1 ETSI TR 103 956 v1.1.1
LS| C g C gz
47 5725MHz~7025MHz F47: 5850MHz~6725MHz
T47: 3400MHz~4200MHz T47: 3400MHz~4200MHz
4500MHz~4800MHz Ku JiEs.
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Table 11 Commercial satellite launch plans in China in recent years
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Table 12 Recommended parameters for commercial satellite TCR system
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