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COMMENTS OF SPACE EXPLORATION HOLDINGS, LLC

Space Exploration Holdings, LLC (“SpaceX”) hereby comments on the application filed
by Kepler Communications Inc. (“Kepler”) seeking authorization to serve the U.S. market with its
non-geostationary orbit (“NGSO”) satellite system providing Fixed-Satellite Service (“FSS”).!
Kepler seeks to operate up to 140 satellites to provide global connectivity for the Internet of
Things, especially sensors and other “intelligent devices.”? Kepler’s application, however, raises
several questions relating to Kepler’s ability to coexist with other FSS systems and the spectral
efficiency of the Kepler system itself.

Perhaps most significantly, Kepler’s system appears to offer only very limited capacity,
despite requesting authorization to use a large amount of V-band spectrum for communications
links. Kepler’s application does not make clear how and to what extent it intends to reuse
spectrum, making a precise analysis impossible. However, Kepler proposes to divide 2 GHz of

V-band downlink spectrum into channels only 15 MHz wide, offering sharply limited capacity

1 See Petition for Declaratory Ruling, IBFS File No. SAT-PDR-20161115-00114, at 2 (Nowv.
15, 2016) (“Kepler Application”).

2 |d., Technical Narrative at 1.



despite the system’s significant spectrum demands. Similarly, Kepler apparently seeks to use
VHF, UHF, and S-band spectrum for its telemetry, tracking, and command (“TT&C”) links. This
represents a further inefficiency in Kepler’s proposed spectrum use, when it could simply have
used a small amount of spectrum contiguous with its service links, as the Commission’s rules
ordinarily require.® Kepler does not appear to request a waiver of these rules, but also does not
make the required showing that this arrangement will “cause no greater interference and require
no greater protection from harmful interference than the communications traffic on the satellite
network or have been coordinated with operators of authorized co-frequency space stations at
orbital locations within six degrees of the assigned orbital location.”* The Commission should
consider whether to permit such a configuration.

Kepler’s service beams themselves may also pose challenges for coexistence with other
NGSO systems. Kepler’s beams are quite wide—=8 to 10 degrees—increasing the probability that
in-line events will occur. Moreover, Kepler’s antenna gain contours indicate that its antennas will
exhibit very poor sidelobe performance. This means that Kepler may cause significant interference
to satellites well outside of Kepler’s beams themselves.

Worse still, although Kepler touts the “antenna arrays and SDRs” that its system will use
to “simplif[y] Kepler’s ability to avoid inline interference and coordinate with both existing and
new NGSO systems,”® its technical narrative suggests that it may have designed its system on the
basis of a significant misunderstanding of the Commission’s avoidance of in-line event rules. The

diagram provided in its application suggests that the Kepler system will dynamically steer its

3 See 47 C.F.R. § 25.202(g).
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beams to avoid operating within 10 degrees of the center of another NGSO system’s link, as
measured from that NGSO satellite.® Plainly, however, such an approach would not be an effective
means of avoiding harmful interference because it does not take into account a number of crucial
factors, such as the width of the other NGSO system’s beam, the possibility that the other system’s
beam might itself be steered away from nadir, or the fact that in-line interference may occur even
if the two systems’ beams are not co-aligned. This is why the Commission’s rules define in-line
events in terms of the apparent angle between two satellites as observed by an Earth station, not
by an NGSO satellite. The Commission should seek additional information from Kepler to ensure
that its system is capable of complying with any applicable rules regarding avoidance of in-line
events, in addition to or in place of the noncompliant and likely ineffective strategy described in
Kepler’s application.
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CERTIFICATE OF SERVICE
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