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1 INTRODUCTION 

 

1.1 PURPOSE 
The purpose of this document is to provide the executive summary of the LEO TTC services 
study. 

 

1.2 SCOPE 
This document provides the summary of LEO TTC services study, the main results and con-
clusions. 
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2 DOCUMENTS 

2.1 APPLICABLE DOCUMENTS 
This document shall be read in conjunction with documents listed hereafter, which form part 
of this document to the extent specified herein. In case of a conflict between any provisions 
of this document and the provisions of the documents listed hereafter, the content of the con-
tractually higher document shall be considered as superseding. 

 

[AD1] Statement of Work, Providing LEO TT&C Services Using Mobile Phone Technology 
and Networks, DOPS-GST-SOW-1004-OPS-HAS, Issue 1, 09/12/2008 

[AD2] Conditions of Tender For The European Space Agency’s Small Space Procure-
ments (SSP), Appendix 3 to AO/1-6009/08/F/MOS 

 
 

2.2 REFERENCE DOCUMENTS 
 

[RD01]  PLSS-OHB-TN-0001, Feasibility of Using Mobile Phone Ground Based Systems 
With and Without Network for LEO TT&C Services 

[RD02]  PLSS-OHB-TN-0002 

[RD03] PLSS-OHB-TN-0003 

[RD04] PLSS-OHB-TN-0004 

[RD05] LEOTTC_Final_Presentation_30_08_2010 
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5.2  CONCLUSIONS 
The space based systems could be successfully used for LEO TTC services. The already 
flown missions with Orbcomm, Iridium and Globalstar communicators onboard of small satel-
lites and launch vehicle upper stages confirm the technical feasibility. 

An Inmarsat space terminal is now under development by ComDev and this new hardware 
with associated services could be used in future for LEO TTC services as well.  

However, the frequency licensing issue for the services in LEO needs to be solved in future. 

For the right systems selection for the LEO TTC services the following aspects should be 
considered: 

• Doppler rate 
o Orbcomm, Iridium and Globalstar 

 Positive: no difference between space and terrestrial (COTS) termin-
als, the Doppler shift compensation and consideration is already done. 

o Inmarsat 

 Negative impact: for Inmarsat space terminals the Doppler shift needs 
to be compensated and the client satellite position and velocity infor-
mation is needed based on GPS or orbit propagator on board. 

 Negative impact: Inmarsat COTS hardware could not be used for 
demonstration missions due the Doppler shift. 

  Positive: SB-SAT terminals with Doppler shift compensation are now 
in development by ComDev and this project is supported by ESA. 

 

• Time Delays 
o Orbcomm 

 Negative: Orbcomm is not a real time system and is working in store 
and forward mode. Only the near real time modes (Message mode 
and Report mode) ensure small time delays less than one minute. Da-
ta transmission in the Globalgram mode could cause time delays more 
than one or more hours. 

o Iridium 

 Positive: SBD service ensures the delivery of data typically with time 
delay less than one minute. 

o Globalstar 

 Negative: partially longer gaps in the service availability. 

 Positive: the above issue could be solved soon, new spacecrafts are 
recently launched. 

o Inmarsat 

 Positive: Inmarsat is a real time system, the expected latency between 
500ms and 1500ms is acceptable for LEO TTC services.  
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• Quality of Service 
o Orbcomm 

 Positive: high number of spacecrafts in orbit ensures practically per-
manent service availability in LEO. The second generation spacecrafts 
are in development and first of them will be launched within next 12 
months. 

 Positive: the large opening angle of Orbcomm spacecraft antennas 
ensures good visibility and service for communicators in LEO. 

 Positive: service already tested on Rubin missions by OHB. 

 Negative: the right gateway and satellite (if Globalgram mode) needs 
to be selected for the command and data uplink.   

o Iridium 

 Positive: high number of spacecrafts and good link margin ensures 
good service. 

o Inmarsat 

 Positive: quality of service in terms of reliable data transmission and 
satellite availability or visibility time is very good. 

 

• Space Terminal power and mass specifications 

o Orbcomm, Iridium and Globalstar 

 Positive: low power requirements for the short data bursts. 

 Positive: very small size terminals already available as COTS equip-
ment and are qualified for robust automotive applications. 

o Inmarsat 

 Negative: the SB-SAT terminals are designed for main payload data 
transmission and have relatively large dimensions and mass. 

 

• Other Capabilities and Constraints 

o Orbcomm, Iridium and Globalstar 

 Negative: the services in space are not yet considered as real busi-
ness case and therefore the service owner companies are not yet 
supporting the frequency licensing extension for services in LEO.   

o Inmarsat 

 Positive: Inmarsat is supporting the idea of new services in LEO and is 
working on frequency licensing issue. 

 

 


