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This attachment contains the information required by §25.114, §25.146 and other sections 

of the FCC’s Part 25 rules that cannot be captured by the Schedule S software. 

 

I. INTRODUCTION AND SUMMARY 

Mangata Networks’ NGSO constellation is a hybrid solution, consisting of 791 satellites 

distributed in 27 medium earth orbit (“MEO”) planes with inclinations between 45-52.5 degrees 

and 32 highly elliptical orbit (“HEO”) planes with inclinations of 63.4 degrees, designed for 

optimal global coverage and system performance. Each satellite in the system will be technically 

and functionally identical, with a mass of less than 500 kg, will be fully operational (meaning no 

on-orbit spares will be deployed), and will have a design life of at least 10 years. These features, 

in combination with a redundant payload (two-for-one redundancy for all major platform 

components), and a hybrid MEO/HEO configuration enable the Mangata Networks’ 

constellation to provide a robust, high-availability service to a number of consumer and 

government applications, while also protecting invaluable orbital resources. 

The system’s orbital configuration is constructed for accelerated deployment, providing 

service to all of North America and Europe after two launches, and targeted capacity offerings to 

specific latitudes -- a feature that is inherently challenging with other solutions that require 

near-global deployments in order to provide continuous coverage in specific geographical areas 

or key mobility markets. 
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A. Mangata Networks’ Facilities, Operations and Services 

This section addresses FCC rules §25.114(c)(6), §25.114(d)(1), §25.271(a), §25.271(d), 

§25.272(a), and 25.272(d)(5).  

Mangata Networks will serve a number of connectivity driven markets that value high 

availability, lower latency (typically <100 ms roundtrip), high overall capacity and high capacity 

density. With the global reach of our multi-orbit system, Mangata Networks will provide a 

number of solutions to markets that have either been underserved, or poorly served by existing 

terrestrial and satellite networks.  In accordance with §25.114(d)(6), these services support the 

public interest in a variety of ways including, but not limited to enabling access to first 

responders, disaster response, telehealth, education and global connectivity to both rural and 

urban communities.  Given today’s current events relating to the COVID-19 pandemic, the need 

for remote connectivity for health, work and general welfare has never been greater, and only 

through the ubiquitous coverage offered by satellites can this be offered universally.  

As its primary mission the Mangata Networks’ space segment will provide point-to-point 

connectivity between a geographically separated gateway and user terminal.  This connectivity 

will be accomplished using high bandwidth Ka-/V-Band feeder links and more dynamically 

controlled, lower bandwidth user links.  One gateway will provide service and capacity to many 

user terminals in a given region or country, and a single space station will provide connectivity 

between several gateways and a number of user terminals.  It is anticipated that the physical 

transmission channels of the satellite will be compatible with a number of waveforms and 

standards, but as a baseline the DVB-S2X standard will offer the necessary operating range, 

spectral efficiency and robustness required by our customers, and is well tailored to millimeter 
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spectrum.  

The user terminals deployed by Mangata Networks will serve various fixed and mobility 

markets. Terminal size will be dependent on capacity served, with terminals less than 1 m in 

diameter serving capacities between 50-500 Mbps, and terminals greater than 1 m serving 

capacities 500 Mbps and greater.  Terminal technology will include traditional parabolic 

reflectors for terminals greater than 1-meter, and a mix of parabolic reflectors and phased arrays 

for terminals less than 1-meter.  In both cases, the technology implemented will provide inherent 

redundancy either through dual parabolic reflectors (nominally supporting make-before-break 

handovers), or active/passive phased arrays. 

Gateway solutions will be tailored to the customer and application being served as well as 

the total capacity being supplied, but will consist of both regional gateways serving large 

geographical areas, and local gateways serving a specific country or countries.  Gateway 

configurations will include either a dual Ka-/V-Band implementation or a Ka-Band only 

implementation.  The dual Ka-/V-Band gateway will employ a geographically separated gateway 

with two (or more) antennas separated by greater than 50 km, and connected to a central location 

via terrestrial fiber.  These locations will be selected based on existing terrestrial infrastructure 

and serve as large communication hubs serving capacities greater than 20 Gbps.  Additionally, 

Ka-Band only gateways will also be implemented to provide additional flexibility in where 

connectivity will be serving capacity less than 10 Gbps.  For both implementations gateway 

antennas will be 2 m or larger in diameter, and track to elevation angles that are generally greater 

than 20 degrees. The absolute minimum elevation angle for both user terminals and gateways 

will be 15 degrees and 20 degrees respectively.  
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 Mangata Network’s Telemetry, Tracking and Commanding (TT&C) operations will be 

performed at Ka-Band frequencies for both downlink (telemetry) and uplink (command) through 

gateways 4 m or larger in diameter with a minimum elevation angle of three degrees. These 

antennas will also serve user links, will be located in areas to allow for near continuous TT&C 

operations globally, and will be connected via a secure and dedicated terrestrial network to 

Mangata Network operations. 

Mangata Networks will provide operations in a traditional architecture with the satellite 

network controlled and monitored by a Satellite Operations Center (SOC) and the terrestrial 

network controlled and monitored by a Network Operations Center (NOC).  Additionally, a 

Mission Operations Center (MOC) will provide real time configuration of both the space and 

ground segments as it pertains to customer connectivity, continuously optimizing the network to 

provide the most robust customer experience. These centers will comply with §25.272(a), and 

monitor all system transmissions and coordinate transmissions with those of other systems to 

prevent harmful interference incidents or, in the event of harmful interference, identify the 

source of the interference and correct the problem promptly.  

While locations of these resources are still to be determined, fully redundant capability 

will be maintained  in either geographically separated locations, or virtualized within existing 

secure cloud infrastructure. Furthermore, in accordance with FCC’s rules §25.271(a) and 

§25.271(d), Mangata Networks will ensure that all transmitting stations are properly operated, 

and maintained, and secured against unauthorized access or use whenever an operator is not 

present at the transmitter. This includes ensuring that all satellite commands are secured against 

unauthorized access and use. Lastly, Mangata Networks will comply with §25.272(d)(5) and take 
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full responsibility for the duties and performance of the centers, or delegate the responsibility 

and duties to a technically qualified user or group of users.  

 

B. Mangata Networks’ Constellation Design and Coverage 

This section provides a description of the Mangata Networks NGSO constellation and 

addresses FCC rule §25.146(b), which states that the ��proposed system must be capable of 

providing FSS on a continuous basis throughout the fifty states, Puerto Rico, and the U.S. Virgin 

Islands��.  

Table 1 summarizes the MEO parameters for the 27 MEO planes, of which there three 

types: MEO #1, MEO #2, and MEO #3. Each MEO plane consists of 21 satellites, is circular, 

orbits at an altitude of 6400 km with an orbital period of 4 hours, and orbits at one of three 

possible inclinations: 45��o��, 50��o ��, or 52.5��o��. A total of 567 MEO satellites exist. 

 

Table 1. MANGATA Constellation Parameters Summary (MEO) 

Constellation 
Parameter 

MEO #1 MEO #2 MEO #3 

Number of Planes 9 9 9 

Number of Satellites 
per Plane 

21 21 21 

Satellite Altitude 6400 km 6400 km 6400 km 

Inclination 45��o 50��o 52.5��o 
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Table 2 summarizes the HEO parameters for the 32 HEO planes, of which there four 

types: HEO #1, HEO #2, HEO #3, and HEO #4. Each HEO plane consists of seven satellites, has 

an inclination of 63.4��o�� and has an orbital period of 4 hours. A total of 224 HEO satellites exist. 

 
Table 2. MANGATA Constellation Parameters Summary (HEO) 

Constellation 
Parameter 

HEO #1 HEO #2 HEO #3 HEO #4 

Number of Planes 8 8 8 8 

Number of 
Satellites per Plane 

7 7 7 7 

Satellite Altitude 
(perigee x apogee) 
(km) 

1215 x 11585 1776 x 11024 3000 x 9800 3800 x 9000 

Inclination 63.4��o 63.4��o 63.4��o 63.4��o 

 

Figure 1 provides an overview of Mangata Networks’ orbital configuration, depicting 

HEO planes (green) and MEO planes (yellow) operating in conjunction to provide the optimal 

global coverage. The MEO planes will enable continuous coverage of +/- 70° N/S latitude, while 

the HEO planes will provide targeted coverage to either the Northern or Southern hemisphere.  
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Figure 1: HEO/MEO Orbital Geometries (only a subset of orbital planes is included for 

visibility) 
 

 

Figure 2 depicts the HEO northern and southern coverage areas, showing that the initial 

Mangata Networks’deployment will provide FSS on a continuous basis throughout the fifty 

states, Puerto Rico and the U.S. Virgin Islands meeting the Commission’s geographic service 

requirement as specified in §25.146(b) of the Commission’s rules. 
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D.2. Ka-band Downlink PFD Mask and Downlink EPFD Compliance  

To show downlink EPFD compliance, a generic approach that assumes the same PFD 

mask for all orbital planes was taken. A higher fidelity approach that defines the PFD masks as a 

function of the different orbital parameters, and for the HEO orbits a PFD mask per longitude of 

the sub-satellite point could yield improved results.  The following parameters were used to 

derive the PFD masks: a maximum downlink EIRP density of -87.2 dBW/Hz, a minimum 

elevation angle of 15 degrees, a minimum orbital altitude of 4000 km, a frequency of 18.2 GHz 

and a Rec. ITU-R S.1428 GSO terminal reference pattern. Incorporating these inputs and a 

resulting PFD of -141 dB(W/m��2��/40 kHz) at the sub-satellite point (90 degrees earth station 

elevation), produces the PFD mask shown in Figure 18 below, valid for 17.8 - 18.6 GHz.  

 

 
Figure 18. Ka-band (17.8 - 18.6 GHz) downlink PFD mask for the Mangata Networks 

System 
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. Figure 19 and Figure 20 show the application of the pfd mask, in the 17.8 - 18.6 GHz 

frequency band, not only for the protection of one GSO orbit location, but for the protection of 

the GSO arc as seen from the NGSO orbit at a NGSO latitude of 0 degrees and 15 degrees, 

respectively.  

 
Figure 19. Ka-band (17.8 - 18.6 GHz) PFD mask at an NGSO Latitude of 0 degrees N, and 

an NGSO altitude of 4000 km 
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Figure 20. Ka-band (17.8 - 18.6 GHz) PFD mask at an NGSO Latitude of 0 degrees N, and 

an NGSO altitude of 4000 km 
 

The downlink EPFD computed using the ITU EPFD validation tool is provided in Figure 

21, and is shown to comply with the downlink EPFD limits documented in Table 22-1B of the 

ITU Radio Regulations.  
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Figure 21. Ka-band downlink EPFD compliance in the 17.8 - 18.6 GHz frequency band 

 

 

To show downlink EPFD compliance in the 19.7 - 20.2 GHz band, a similar approach 

was taken to produce the PFD mask, but with a frequency of 19.7 GHz, as opposed to 18.2 GHz 

in the lower band. Figure 22 depicts the downlink PFD mask in the 19.7 - 20.2 GHz band for the 

Mangata Networks System. 
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Figure 22. Ka-band (19.7 - 20.2 GHz) downlink PFD mask for the Mangata Networks 

System 
 

Figure 23 and Figure 24 show the application of the pfd mask, in the 19.7 - 20.2 GHz 

frequency band, not only for the protection of one GSO orbit location, but for the protection of 

the GSO arc as seen from the NGSO orbit at an NGSO latitude of 0 degrees and 15 degrees 

respectively.  
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