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Space deployment allows for enormous arrays even at sub-GHz frequencies.  Bluewalker 3 
satellite focuses dozens of  ~ 3-deg. beams on surface to support direct-to-handset comms. 
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Case Study



 

 



 

 

Starlink’s D2C footprint is 
larger and its bandwidth 
(from T-Mobile) is only 10 
MHz, so even lower potential 
data rate per user.



Starlink’s and AST’s D2C offerings as 
planned will not be “broadband” except in 
special cases where the whole available 
bandwidth is devoted to a few customers.



Q: What could we change to get true 
broadband D2C to many simultaneous 
customers?
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The back side of AST’s phased 
array is covered in solar panels.  

>50 kW possible.  

Constraint: FCC/ITU rules.  
Power delivered to ground 
cannot cause harmful 
interference to adjacent 
bands. 
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Unlike terminals, handsets are 
non-directional, so are susceptible to 
interference from any direction.



In 2024, SpaceX requested a 
waiver to transmit at 9.4 dB 
higher power than the SCS 
framework allows. 

AT&T and Verizon fought back, 
citing harmful interference.

In March 2025, the FCC granted 
SpaceX’s waiver request.
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Area of beam footprint scales 
inversely as the antenna area.



Space deployment allows for enormous arrays even at sub-GHz frequencies.  Bluewalker 3 
satellite focuses dozens of  ~ 3-deg. beams on surface to support direct-to-handset comms. 



Source: Ken Kirtland

Constraint: Launch 
fairing volume.  The 
largest conceivable 
phased array over 
next ~10 years 
could only be ~16x 
the area of the 
Bluebird Block II.



Area of beam footprint scales 
inversely as the antenna area.

 x16 size 
increase
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Constraint: Shannon 
limit.  For a given 
power flux density 
on ground, there is a 
maximum channel 
capacity in bps/Hz.  
AST is already near 
this limit.

Gain of phone antenna limited by size/wavelength.
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Mobile Satellite Services (MSS) spectrum

Fixed Satellite Services (FSS) spectrum

Terrestrial cellular spectrum (under SCS)
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Source: Company Filings, Press Release, Summit Ridge Group, LLC and TMF Associates, Inc. analysis

Constraint: Most already allocated 
to credible users.
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Mobile Satellite Services (MSS) spectrum

Fixed Satellite Services (FSS) spectrum

Terrestrial cellular spectrum (under SCS)



Constraint: Ku and Ka band 
spectrum sharing depends on user 
equipment directivity; otherwise 
not workable.
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Q: Set aside terrestrial spectrum exclusively 
for D2C, or dual-purpose it for both 
terrestrial network and D2C?
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T-Mobile + SpaceX approach: exclusive set-aside



But other mobile network operators are 
extremely reluctant to follow T-Mobile in 
setting aside their precious terrestrial 
spectrum for exclusive D2C use.



Dual use of same spectrum for terrestrial network and D2C.  
Will this work?  Is the coordination problem solvable even 
assuming FDD for both?  Can seamless coverage be achieved? 
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Constraint:  Multi-satellite MIMO 
into an omni-directional antenna 
would require carrier-phase-level 
alignment between the satellites.  
Is this possible?



Conclusions



D2C will only exceed 3G rates (~3 Mbps) 
under special circumstances, but will 
nonetheless be revolutionary.



Much can be done with 3 Mbps!

Source: The Aerospace Corporation




