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February 22, 2019 

Mr. Jose P. Albuquerque 
Chief, Satellite Division, International Bureau  
Federal Communications Commission 
445 12th Street, S.W. 
Washington, DC 20010 

Re: Hiber, Inc., Petition for Declaratory Ruling Access U.S. Market Using the 
Hiberband Low-Earth Orbit System; 
Call Sign S3038, IBFS File No. SAT-PDR-20180910-00069 

Dear Mr. Albuquerque: 

Hiber Inc. (“Hiber”) hereby responds to the letter dated November 20, 2018 (“Division Letter”),1 
from the Satellite Division (“Division”) of the International Bureau requesting additional 
information regarding Hiber’s Petition for Declaratory Ruling (“PDR”) seeking U.S. market access 
for a non-voice, non-geostationary (“NVNG”) mobile-satellite service (“MSS”) system in the 
399.9-400.05 MHz and 400.15-401 MHz frequency bands (“Hiberband® System”).2  Specifically, 
Hiber provides answers to Questions 1-6 regarding its orbital debris analysis report (“ODAR”).   
 
 
Question 1:  The Orbital Debris Assessment Report does not appear to be fully executed in the 
signature block.  The version of the Debris Assessment Software utilized is not a current version.  
Please update.  
 
Response:  Attached is a fully executed copy of Hiber’s updated ODAR.   
 

                                                
1 See Letter from Jose P. Albuquerque, Chief, Satellite Div., Int’l Bur., FCC, to Lynne Montgomery, 
Wilkinson Barker Knauer, LLP, Counsel to Hiber, Inc., IBFS File No. SAT-PDR-20180910-00069, Call 
Sign S3038 (Nov. 20, 2018) (“Division Letter”). 
2 See Hiber, Inc., Petition for Declaratory Ruling to Access U.S. Market Using the Hiberband Low-Earth 
Orbit System, IBFS File No. SAT-PDR-20180910-00069 (Call Sign S2979) (filed Sept. 10, 2018) 
(“PDR”). 
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As previously noted, Hiber has been unable to obtain a current version of the Debris Assessment 
Software 2.1.1 (“DAS”) from NASA.3  Due to difficulty with processing pending and additional 
requests, NASA has been unable to provide a timeframe for providing Hiber with the current 
DAS version.  Consequently, Division staff has indicated that alternative debris assessment 
software may be used.  Hiber has chosen to use the National Centre for Space Studies’s 
(“CNES”) Semi-analytic Tool for End of Life Analysis (“STELA”) and the European Space 
Agency’s (“ESA”) Debris Risk Assessment and Mitigation Analysis (“DRAMA”) software 
applications to assess risk probabilities, as noted in the attached ODAR.   
 
Question 2:  In its Orbital Debris Assessment Report, Hiber identifies two failure modes that 
may be inversely related.  The first – “lithium plating on the anode” – is caused by operation 
below recommended temperatures, while the second – “gas generation” – is caused by use 
above recommended temperatures.  Please provide recommended temperature range and any 
steps to avoid operations above or below this range.   
 
The recommended temperature ranges are set forth in Section 3.4 of the attached ODAR.  In 
particular, the recommended temperature ranges for the battery cells are: 
 

• Charge : 0 to +45° C 

• Discharge : -20 to +60° C 

• Storage : -20 to +50° C 

Hiber will continuously monitor the battery cell temperatures on Hiber-1 and Hiber-2.  To ensure 
that operations remain within the recommended temperature ranges, Hiber can turn the heaters 
on or off to adjust the battery cell temperature  
 
Question 3:  In its Orbital Debris Assessment Report, no calculations or data are included to 
support Hiber’s conclusions regarding the probability of collision with space objects.  Please 
provide additional information on these calculations.   
 
Hiber used ESA’s DRAMA software to assess the probability of collision with space objects in 
Section 3.5 of the attached ODAR.  DRAMA allows Hiber to assess the compliance of its 
mission with international safety and debris requirements.  DRAMA computes the annual 
collision probability.  The probability of collision was calculated for each satellite’s orbital 
lifetime.   

                                                
3 See Letter from Lynne Montgomery, Wilkinson Barker Knauer, LLP, Counsel to Hiber, Inc., to  Jose P. 
Albuquerque, Chief, Satellite Div., Int’l Bur., FCC, IBFS File No. SAT-PDR-20180910-00069 (Call Sign 
S3038) (Dec. 12, 2018); Letter from Lynne Montgomery, Wilkinson Barker Knauer, LLP, Counsel to 
Hiber, Inc., to Jose P. Albuquerque, Chief, Satellite Div., Int’l Bur., FCC, IBFS File No. SAT-PDR-
20180910-00069 (Call Sign S3038) (Jan. 29, 2019) (“Jan. 29 Letter”); see also Division Grant Stamp.  



 
Mr. Jose P. Albuquerque 
February 22, 2019 
Page 3 
 

 

 
To determine the evolution of the satellite’s orbital parameters, Hiber used CNES’ STELA 
software.  STELA allows the user to propagate orbits over time and provides a complete report 
of the evolution of the orbital parameters throughout the satellite’s lifetime. 
 
Question 4:  In its Orbital Debris Assessment Report, Hiber provides the probability of collision 
for a proposed satellite system of two satellites.  Please provide orbital debris mitigation 
information for Hiber’s proposed twenty-four space station constellation.   
 
In Section 3.5 of the attached ODAR, Hiber calculated that the collision probability of an initial 
two-satellite constellation is 1.3485 x 10-4, which is lower than NASA’s 0.0001 threshold 
probability.4  When considering the entire 24-satellite system (consisting of two 6U satellites and 
22 3U satellites), the total collision probability is calculated as 2.2383 x 10-3, which exceeds the 
0.001 threshold.5  However, the 22 3U satellites are expected to be equipped with propulsion 
modules.  The propulsion modules will enable Hiber to conduct collision avoidance maneuvers 
as needed. 
 
Question 5:  The Schedule S lists the estimated lifetime of the satellites as three years from date 
of launch.  There is no further documentation regarding the length of time these satellites will be 
in orbit through natural decay.  Please provide additional information supporting Hiber’s 
conclusion regarding the lifetime of the satellites.  This information should be provided showing 
altitude and time data band may be submitted in a graph format.   
 
Hiber performed simulations using CNES’ STELA software to assess how long it would take for 
the Hiber-1 and Hiber-2 satellites to effectuate an atmospheric reentry.  The results show that the 
satellites will take 4.54 years and 16.74 years, respectively, to re-enter the atmosphere after the 
end useful life.  This is compliant with the guidelines that specify that satellites de-orbiting 
through atmospheric reentry do so within 25 years of the satellite’s end-of-life.  The results are 
demonstrated in Figures 1 and 2 below.   
 

                                                
4 See NASA Technical Standard, Safety and Mission Assurance Acronyms, Abbreviations, and 
Definitions, NASA-STD 8709.22 at 32, Requirement 4.5-1 (with Change 2) (Oct. 31, 2012) (setting 
standard that the probability of a spacecraft colliding with a large object during the satellite’s orbital 
lifetime should be no greater than 0.001).  
5 As noted in its application, Hiber is finalizing the design for the 22 3U satellites and will submit a 
separate ODAR when the design is complete.   
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 Figure 1 : Hiber-1 altitude evolution 

 Figure 2 : Hiber-2 altitude evolution 
 
 
Question 6:  Section 3.7 of the Orbital Debris Assessment Report includes an incomplete table of 
spacecraft components.  Please provide a complete list of spacecraft components.   
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Section 3.7 of the attached ODAR has been updated with a complete list of spacecraft 
components.   
 
 
Should the Commission require additional information about the foregoing or otherwise in 
connection with the PDR, please contact the undersigned. 
  

Sincerely, 
 
 
 

      /s/ Lynne M. Montgomery   
Lynne M. Montgomery 
Counsel to Hiber, Inc. 

 
 

cc: Jose Albuquerque 
Karl Kensinger 
Stephen Duall 
Alyssa Roberts 


































