Before the
Federal Communications Commission
Washington, DC 20554
In the Matter of

)
)
Comprehensive Review of Licensing )  IB Docket No. 12-267
And Operating Rules for Satellite Services )

REPLY COMMENTS OF THE SATELLITE INDUSTRY ASSOCIATION

The Satellite Industry Association (“SIA”) submits these Reply Comments in response to
the Further Notice of Proposed Rulemaking (“FNPRM?”) in the above captioned proceeding in
which the Commission proposes to further modernize the rules governing satellite services.*
SIA reiterates its support for the Commission’s efforts to update its licensing and operating rules
for satellite earth stations and space stations.

In its Comments, SIA supported many of the Commission’s proposed modifications to
the technical rules governing satellite earth stations, while also proposing further changes and
various clarifications to better harmonize and modernize these technical rules.? After reviewing
the comments filed by other parties and re-examining its own proposals, SIA proposes in these
Reply Comments further refinements to the modifications proposed in its Comments.

SIA supports Kymeta’s proposal to flatten the “wings” of the off-axis EIRP density mask
set forth in Section 25.138 (for the conventional Ka-band),® and proposes similar changes to the
off-axis EIRP density masks set forth in various rule sections for the conventional Ku-band. SIA

is also considering harmonized changes to the off-axis EIRP density masks set forth elsewhere in

! Comprehensive Review of Licensing and Operating Rules for Satellite Services, Further Notice of
Proposed Rulemaking, IB Docket No. 12-267, FCC 14-142 (rel. Sept. 30, 2014). Initial comments were
filed on January 29, 2015.

2 Comments of SIA, filed Jan. 29, 2015.

¥ Comments of Kymeta Corporation, filed Jan. 29, 2015, at 7 - 8.



the Part 25 technical rules, as well as to the underlying earth station antenna mask in

Section 25.209, but has not yet completed its analysis of such an approach. The current mask is
not technology neutral, and it imposes unnecessary obstacles to the routine licensing of
Geostationary Satellite Orbit (GSO) fixed-satellite service (FSS) earth stations operating on a
primary basis. SIA has calculated that the proposed change to the mask will not present a
materially greater risk of harmful interference.

SIA opposes the Commission’s proposal to establish a minimum earth station antenna
diameter requirement for the routine processing of Ka-band GSO FSS earth station antennas
operating on a primary basis.* SIA further proposes harmonized changes to eliminate the
minimum earth station antenna diameter requirements for Ku-band GSO FSS earth station
antennas. If minimum earth station antenna diameter requirements remain, SIA urges the
Commission to specify that these requirements do not apply to GSO FSS earth stations operating
on a primary basis that automatically track the target GSO FSS satellite, as long as these
antennas have appropriate pointing error and shut-off mechanisms such as those provided in
Section 25.227(a)(1)(ii) and (iii) of the Commission’s rules.

SIA proposes several modifications related to Non-Geostationary Satellite Orbit
(“NGSQ”) FSS operations in order to clarify certain defined terms. Finally, SIA urges the
Commission not to create policies or rules specific to “small satellites” in this proceeding, but
instead to initiate a separate rulemaking to do so. The record is currently insufficient to
determine what, if any, rule adjustments regarding small satellites would be needed to ensure that

all satellite operators can make use of orbital resources effectively and responsibly.

*FNPRM at 1 81.



I.  FURTHER MODIFICATIONS OF THE EARTH STATION LICENSING RULES
ARE REQUIRED TO ENSURE APPROPRIATE MODERNIZATION

A. SIA Supports Kymeta’s Proposal to Flatten the “Wings” of the Off-Axis EIRP
Density Masks

In its Comments, Kymeta proposed a technology neutral mask for Ka-band GSO FSS
transmit earth stations.® Kymeta noted that the current mask imposes unnecessary obstacles to
the routine licensing of earth stations.® Specifically, Kymeta proposed to remove the “wings” for
off-axis EIRP density emissions, thus “flattening” the mask for the off-axis range from 19.1° -
180°.7

SIA fully supports Kymeta’s proposal to adopt a technology neutral mask for
Section 25.138 (conventional Ka-band earth stations) that eliminates the “wings” for the off-axis
range from 19.1° - 180°. SIA agrees with Kymeta that “the shape of the off-axis EIRP density
mask codified in Section 25.138(a) appears to trace the natural shape of the radiated pattern
produced by a parabolic antenna.”® In Exhibit 2 to its Comments, Kymeta calculated — in a near-
worst-case analysis — that this change to the Ka-band GSO FSS earth station off-axis EIRP
density mask would result in an increase of only 0.15 dB to a victim satellite’s noise floor.® SIA
undertook its own examination and obtained nearly identical results, determining that the
proposed change to the mask would result in an increase of up to 0.16 dB. See Exhibit 1.
Further, as Kymeta notes, a calculation based on a more likely set of assumptions would result in

even less interference.'® In light of the desire to facilitate introduction of new antenna

> Comments of Kymeta Corporation, at pp. 1 -2, and 7 — 8.

®1d. at 1.

"1d. at 8.

81d.

® Kymeta Comments, Exhibit 2, at 4.

10 For example, the calculations assume that earth stations are co-located and transmitting to a satellite in
all available orbital slots at 2° and that each earth station is operating at the limit of the mask. A more
realistic assumption would be that only half of the orbital slots are receiving an interfering carrier, and



technologies and these interference assessments, it is appropriate to remove the “wings” that
begin at 19.1° and abruptly end at 48°.

The modern satellite fleets deployed by SIA’s members would not be negatively
impacted by the proposed change. At the same time, the change will enable routine processing —
and more rapid deployment — of a wider range of state-of-the-art earth station terminals, to the
benefit of satellite service customers. Exhibit 2 is a modified version of SIA’s proposed
revisions to Sections 25.138 (a)(1), (a)(2), (a)(4) and(a)(5) to reflect the modifications proposed
by SIA in these Reply Comments.!!

SIA further proposes to apply this technology neutral mask to the conventional Ku band
off-axis EIRP density masks contained in various rule sections. Eliminating the “wings” from
the off-axis EIRP density masks that apply to fixed satellite conventional Ku-band earth station
antennas including ESV’s, ESAA’s and VMES, in addition to Ka-band FSS earth station
antennas, will be an important step toward harmonized and technology neutral rules for primary
FSS satellite user terminals and will accelerate licensing and deployment of a wider range of
earth stations. These changes can be made without presenting a materially greater risk of
harmful interference. Therefore, SIA supports conforming changes to the conventional Ku-band
and conventional Ka-band portions of Sections 25.218, 25.222, 25.226 and 25.227. See Exhibit

3 (red-line changes to the matrix initially attached to SIA’s Comments as Annex B).!2

that interfering earth stations have, on average, a 3 dB margin relative to the mask. Using these more
realistic assumptions, Kymeta calculated an increase of only 0.07 dB to a victim satellite’s noise floor.
See Kymeta Comments, Exhibit 2, at 4.

11 The changes to SIA proposals for Sections 25.138(a)(4) and (a)(5) correct inadvertent and
typographical errors.

12 S]A is also correcting several items in the matrix it submitted as Annex B to its Comments. First, SIA
is reinserting the last row of the table in its proposal for Section 25.218(f)(1) which covers the angular
range from 85° to 180°. In the provisions regarding off-axis EIRP density cross polarization, there was
inadvertent inclusion of “plane orthogonal to the local plane of the GSO arc” in Sections 25.138(a)(4)(i)
and 25.221(a)(1)(i)(C). Certain tables were truncated in the SIA proposal column when the matrix was



SIA does not support Kymeta’s proposal to impose a limit of -10 dBW/MHz EIRP on the
average power spectral density (“PSD”) of co-polarized signals emitted by any earth station from
19.1° - 180°.2* Imposing a maximum average PSD is not necessary to avoid harmful
interference. As noted previously, there would be a negligible increase to the noise floor of
neighboring satellites in the range of 19.1° - 180° if the “wings” are removed from the GSO FSS
earth station off-axis EIRP density masks. Limiting average PSD is unnecessary, and would
undo the very benefits of removing the “wings”.*

B. SIA Proposes to Eliminate the Minimum GSO FSS Earth Station Antenna
Diameter Requirements

SIA opposes the Commission’s proposal to establish a minimum antenna diameter
requirement for the routine processing of Ka-band GSO FSS earth station antennas in
Sections 25.134(c)(1)(i) and 25.212(g)(1).*> SIA further proposes harmonized changes to
eliminate the minimum antenna diameter requirements for Ku-band GSO FSS earth station
antennas, as currently specified in Sections 25.134(g)(1)*® (25.134(a)(1)(i) in the Commission’s
proposed rules) and Section 25.212(c)(1) (same section in the Commission’s proposed rules).
See Exhibit 3 (red-line changes to the relevant portions of the matrix attached to SIA’s
Comments as Annex B).

SIA submits that mandating a minimum GSO FSS earth station antenna diameter for

routine processing is unnecessary and entirely contrary to the principle of technology neutrality.

converted to a PDF document. Exhibit 3 to these Reply Comments is a revised matrix, reflecting these
corrections in addition to the modifications proposed in these Reply Comments.

13 Kymeta Comments at 8.

14 Kymeta is a member of SIA, and it has advised SIA that it has no objection to deleting this aspect of its
proposal.

1> ENPRM at 1 81.

16 S1A’s Comments proposed deletion of the VSAT rules in 25.134 including 25.134(b)(1)(i) and (c)(2)(i).
These rules are duplicative of the earth station blanket licensing provisions in other rule sections, e.g.
25.212.



The Commission’s rules already require that strict technical criteria be met for an earth station to
be licensed. GSO FSS earth station terminal performance (including antenna performance, off-
axis EIRP density, RF power level and signal bandwidth), regardless of size, should be the only
relevant criteria for licensing.

Advances in technology, particularly for Ku-band and Ka-band equipment, enable
vendors to produce ever smaller antennas that comply with the relevant GSO FSS earth station
antenna performance and off-axis EIRP density requirements. By continuing to impose
minimum antenna size requirements (let alone imposing such requirements on Ka-band GSO
FSS earth station antennas for the first time) the Commission will put state-of-the-art
technologies at a regulatory disadvantage, to the harm of the satellite industry and its customers.
To the extent that minimum GSO FSS earth station antenna size reduces the harmful impact of
mis-pointing, satellite operators are confident, based on extensive experience, that coordination
among satellite operators, instead of regulatory mandates will adequately address this problem
for antennas of all sizes.

If minimum GSO FSS earth station antenna diameter requirements remain, SIA urges the
Commission to specify that these requirements do not apply to earth stations that automatically
track the target GSO FSS satellite, as long as these antennas have appropriate pointing error and
shut-off mechanisms such as those provided in Section 25.227(a)(1)(ii) and (iii) of the
Commission’s rules. To the extent that minimum GSO FSS earth station antenna size is intended
to reduce the harmful impact of mis-pointing, it makes no sense whatsoever to apply this
requirement to technologically advanced earth station antennas that automatically self-correct

any pointing errors.



II.  MODIFICATIONS RELATED TO NGSO FSS OPERATIONS ARE NEEDED TO
CLARIFY CERTAIN DEFINED TERMS

A. SIA Proposes a New Definition for “Conventional NGSO FSS Ka Bands.”

SIA proposes a definition be added to Section 25.103 of the rules for “Conventional
NGSO FSS Ka bands.” This definition would be a counterpart to the definition SIA has
proposed for Conventional GSO Ka Bands, which covers the Ka-band frequencies on which
GSO FSS stations are primary in the United States.'” The new definition would cover the Ka-
band frequencies on which NGSO FSS stations are primary in the United States, and would read
as follows: “The 18.8-19.3 GHz (space-to-Earth) and 28.6-29.1 GHz (Earth-to-space) frequency
bands, which the Commission has designated as primary for NGSO FSS operation.”

B. SIA Proposes Changes to the Definition of “NGSO FSS Gateway Earth Station.”

In addition to the changes to the definition of “NGSO FSS gateway earth station” in
Section 25.103 that the Commission already has proposed in the FNPRM,*® SIA proposes the
following changes:

An earth station or complex of multiple earth station antennas supporting the
routing and switching functions of an NGSO FSS system. An NGSO FSS gateway
earth station does not originate or terminate communication traffic, but
interconnects multiple user-eperated earth stations eperating—n—otherfreguency

A a¥a¥a alanhonea
A" v

stations via links with NGSO satellites. An NGSO FSS gateway earth station may
also be used for telemetry, tracking, and command transmissions and is not for the
exclusive use of any customer.

The modified definition is supported by a number of factors. Given the evolving nature

of NGSO FSS services, the current definition, as proposed to be modified in the FNPRM, does

17 See Comments of SIA, filed Jan. 29, 2015, at 29.
18 See FNPRM at § 124.



not take into account how the operation of gateway earth stations has evolved. For example, the
“operating in other frequency bands” language is not factually accurate for O3b’s system. O3b’s
primary gateway earth stations in the U.S. (in Hawaii and Texas) use the same frequencies as
03b’s non-gateway earth stations around the world.

The current definition is also outdated with regard to infrastructure options. Gateway
earth stations today are used to connect traffic both for public and private use, so mention of only
“primary terrestrial networks, such as the public switched telephone network and Internet
networks” does not reflect the current operations of all NGSO FSS systems. O3b’s system
provides connectivity to the public Internet and to private networks, and also supports mobile
backhaul, using its gateway earth stations.

Additionally, there are various business models for operating earth station networks, and
“user-operated” is unnecessarily limited to one possible type of business arrangement. It is not
clear whether “user” refers to the satellite operator or to the customer of a satellite operator —
either may be the case. If “user” is intended to refer to only one of these, it is incomplete and
unnecessarily restrictive.

For these reasons, the proposed changes should be incorporated into the definition of
NGSO FSS gateway earth stations.

C. SIA Proposes to Modify Section 25.115(e) Regarding Operation of NGSO FSS
Earth Stations in the “Conventional NGSO FSS Ka Bands.”

SIA proposes to modify Section 25.115(e) to state that an applicant may request authority
for operation of NGSO FSS earth stations in the “conventional NGSO FSS Ka bands” (defined
as proposed by SIA in these reply comments) without specifying the location of user terminals

but must specify the number of terminals to be covered by the license, the geographic area(s) in



which they will operate, and the location of hub and/or gateway stations. This proposal parallels
the SIA proposal for GSO FSS earth stations in Section 25.115(e).

1.  THE COMMISSION SHOULD INITIATE A SEPARATE PROCEEDING TO
ADDRESS THE REGULATORY ISSUES PRESENTED BY SMALL SATELLITES

SIA urges the Commission not to create policies or rules specific to “small satellites” in
this proceeding, but instead to initiate a separate rulemaking to do so. Two commenters urge the
FCC to consider the effect of the Part 25 regulations upon nanosatellite systems,*® but do not
provide specific suggestions for rule language. As a result, the Commission lacks an adequate
record to make findings regarding what, if any, rule adjustments to accommodate small satellites
would serve the public interest. Therefore, SIA continues to urge the Commission to initiate a
separate proceeding to address small satellite issues.

IV. CONCLUSION

For the reasons discussed herein, SIA recommends that the Commission remove the
“wings” from the off-axis EIRP density masks applied to conventional Ku-band and
conventional Ka-band primary GSO FSS earth station antennas. Further, SIA recommends that
the Commission not adopt a minimum GSO FSS earth station antenna diameter for the routine
licensing of primary Ka-band earth stations, and that the Commission eliminate such a

requirement for the routine licensing of primary Ku-band GSO FSS earth stations.

19 See Comments of Planet Labs Inc., filed Jan. 29, 2015, at 1; Comments of Spire Global Inc., filed Jan.
29, 2015, at 1.



SIA recommends that the Commission adopt several modifications related to NGSO FSS
operations in order to clarify certain defined terms. Finally, SIA urges the Commission to
initiate a separate rulemaking proceeding to consider policies or rules specific to “small

satellites.”

Respectfully submitted,

SATELLITE INDUSTRY ASSOCIATION

By: /s/ Tom Stroup

Tom Stroup

President

1200 18" Street NW, Suite 1001
Washington, D.C. 20036

(202) 503-1560

March 2, 2015
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EXHIBIT 1: TECHNICAL SHOWING

Impact of the Kymeta Proposed Changes to Section 25.138

The following analysis considers the impact of the proposal made by Kymeta in regards to the GSO FSS

off-axis antenna gain mask in Ka-band.

Assumptions:

a. Itis assumed that the GSO FSS off axis EIRP density proposed by Kymeta is as follows:

Angle from the axis of the earth station antenna

Off axis EIRP density (dBW/MHz)

mainlobe
2°<0< 7° 32.5-25logH
7°<0< 9.23° 11.35
9.23°<0<19.1° 35.5-251og 6
19.1° <0 <180° 35

Kymeta Proposal 25.138(a){1)

WML
»




b. Itis assumed that the current off axis EIRP density mask in 25.138(a)(1) of the Commission’s
Rules is provided in the table below:

Angle from the axis of the earth station antenna Off axis EIRP density (dBW/MHz)
mainlobe
2°< 0 7° 32.5-25logH
7°<0< 9.23° 11.35
9.23°< 0 <48° 35.5-251log 6
48° <0< 180° 3.5

FMPRM 25.138(a)(1)

dBWiNH:
&

c. ltisassumed that the victim is a GSO FSS satellite.

d. Itis assumed that interferers are a collection of co-located GSO FSS earth stations. Each
interfering earth station transmits at the off-axis power level defined by the masks above. Each
of the interfering earth station points to a different GSO FSS satellite. The target GSO FSS
satellites are located at two degree increments around the GSO arc. (i.e. 2, 4,6, 8, ....).

e. The wanted carrier comes from an earth station co-located with the interfering earth stations.




Analysis

a. Calculating the aggregate C/I can be found using the following equation:

c 90
7(dB) = C(dB) — 10 log|2 *E[OAEDL-]

i=1

Where i is an index relating to the ith interfering earth station, transmitting with an off-axis
e.i.r.p. density, (OAED,) towards the victim satellite per the applicable 25.138 or Kymeta
modified off-axis e.i.r.p. mask. Note that the sum is only performed from i=1to 80 as a

maximum of approximately 160° of the geostationary orbit can be seen from any location on
Earth.

b. Calculating the difference in C/I between the two antennas can be found as follows:

C/I
Dif ference = M
C/lz5138

Since the wanted carrier power “C” is the same in both cases:

_ IKymeta

125.138

or:

= IKymeta — I;5138 (dB)

substituting from (a) above:



90 90
= (10 * log [2 * Z[OAEDi]] — |10 +*log [2 * Z[OAEDl-]
i=1 Kymeta i=1 25.138

Performing the sum results in a difference in an aggregate interference power to the victim
satellite of 0.2 dB.

In other words, for a GSO FSS earth station transmitting with the more permissive mask of
the Kymeta proposal, the C/I could increase by a maximum of 0.2 dB under the assumptions

stated above.



EXHIBIT 2
Proposed Changes to Section 25.138 of the FCC’s Rules

SIA’s proposed changes to Section 25.138 (a)(1), (a)(2), (a)(4) and (a)(5) are based on Annex B to SIA’s
Comments, as further revised by Annex B to SIA’s Reply Comments, filed in response to the proposed
rules set forth in the Further Notice of Proposed Rulemaking in IB Docket No. 12-267, FCC 14-142, rel.
Sept. 30, 2014.

§ 25.138 Licensing requirements for conventional GSO Ka-band FSS Earth Stations .

(a) Applications for earth station licenses in the conventional GSO Ka-band FSS that indicate that the
following requirements will be met and include the information required by relevant provisions in
§§ 25.115 and 25.130 may be routinely processed:

(1) The EIRP spectral density of co-polarized signals in the local plane of the GSO arc, as defined in §
25.103, will not exceed the following values under clear sky conditions:

32.5-25log() dBW/MHz for 2.0° <0 <7°
11.35 dBW/MHz for 7° <8 <9.23°
35.5-25log(0) dBW/MHz for9.23°<6<19.1°
3.5 dBW/MHz for 19.1° <6 <180°

where 0 is the angle in degrees from a line from the axis of the main lobe measured in the local plane
of the GSO arc.

(2) Inthe plane orthogonal to the local plane of the GSO arc, as defined in § 25.103, the EIRP
density of co-polarized signals will not exceed the following values under clear sky conditions:

35.5-25log(0) dBW/MHz for3.5°<6<7°
14.35 dBW/MHz for 7° <6 £9.23°
38.5-25log(0) dBW/MHz for9.23°<6<19.1°
6.5 dBW/MHz for 19.1° <6 < 180°

where 0 is as defined in paragraph (a)(1) of this section.




(3) The off-axis EIRP density mask in sections (a)(1) and(2) above, may be exceeded to the same extent
allowed for the off-axis gain mask in §§ 25.209(a)(3) and (4), respectively.

(4) The EIRP density of cross-polarized signals will not exceed the following values:

(i) in the local plane of the GSO arc under clear sky conditions:

22.5-25log(0) dBW/MHz For 2.0°<0<7.0°

where 0 is defined in paragraph (a)(1) of this section.

(ii) in the plane orthogonal to the local plane of the GSO arc under clear sky conditions:

[22.5-25l0g(¢) dBW/MHz For 2.0°<@ <7.0°

where @ is defined in (a)(2) of this section.

(5) A license application for a network of earth stations transmitting simultaneously in shared
frequencies to the same target satellite may be routinely processed if the applicant demonstrates
aggregate EIRP density for co frequency earth stations in each target satellite receiving beam, not
resulting from colliding data bursts transmitted pursuant to a contention protocol will not exceed the
limit specified in paragraphs (a)(1), (a)(2) and (a)(4) of this section.



EXHIBIT 3
COMPARATIVE MATRIX OF FCC PROPOSALS AND SIA VIEWS

REVISED — MARCH 2, 2015
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