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SUMMARY

The Satellite Industry Association (“SIA”) supports the Further Notice of Proposed Rule

Making in 1B Docket No. 12-267 (“FNPRM”), and appreciates the Commission’s ongoing

efforts to update the rules and processes governing satellite services. The FNPRM demonstrates

the Commission’s commitment to ensuring a transparent, efficient, and effective regulatory

framework that will help support the satellite industry’s innovative and technologically advanced

service offerings to U.S. consumers. SIA fully supports the FCC’s efforts in this proceeding.

SIA’s comments touch on a number of issues raised by the Commission in the FNPRM.

Among the most important of these are:

SIA supports the FCC’s proposal to permit the International Bureau to forward network
registration materials to the International Telecommunication Union (“ITU”) for
geostationary satellite orbit (“GSO”) space station operations in non-planned fixed
satellite service (“FSS”) frequency bands before a satellite application has been filed.
SIA also urges the Commission to expand its proposal to include non-geostationary
satellite orbit (“NGSO”) space station operations in non-planned FSS frequency bands
and NGSO and GSO space station operations in non-planned frequency bands beyond
those allocated to the FSS.

SIA urges the Commission to take specific steps to make its Construction and Critical
Design Review (“CDR”) Milestone processes and procedures less burdensome, to adopt a
rule whereby milestone compliance filings must be acted upon with 60 days of
submission of the filing or be deemed granted, and to refrain from increasing the current

satellite bond amounts.



SIA discusses at some length the Commission’s proposals for off-axis gain and EIRP
density limits, and how compliance with these limits should be assessed.

SIA proposes to delete all references to the minus 10log(N) formula and the definition of
N, plus associated 1 dB rules, and provides an analysis to explain this perspective (see
Annex A).

SIA agrees with a number of rule changes proposed by the Commission for the purpose
of clarifying and consolidating Part 25, and has indicated its agreement with these

proposals in Annex B.
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The Satellite Industry Association (“SIA”) hereby submits these comments in response to
the Further Notice of Proposed Rule Making (“FNPRM?”) in the above-captioned proceeding in
which the Commission proposes to further modernize the rules governing satellite services.! SIA
supports the Commission’s efforts to update its licensing and operating rules for space and earth
stations. The satellite industry has grown at an average annual rate of more than 10 percent over
the past decade, and the Commission should be commended for its efforts to ensure that its
regulations keep up with the tremendous growth and innovation in this sector. As discussed
herein, SIA supports a number of the FCC’s proposed changes but also urges the FCC to
consider additional changes that would further streamline its Part 25 rules and reduce

administrative burdens.

! Comprehensive Review of Licensing and Operating Rules for Satellite Services, Further Notice of
Proposed Rulemaking, 1B Docket No. 12-267, FCC 14-142 (rel. Sept. 30, 2014). The deadline for initial
comments on the FNPRM was extended to January 29, 2015 by Order, DA 14-1697 (Int’l. Bur., released
Nov. 24, 2014).



L. INTRODUCTION

SIAis a U.S.-based trade association providing worldwide representation of the leading
satellite operators, service providers, manufacturers, launch services providers, and ground
equipment suppliers.? Since its creation twenty years ago, SIA has advocated for the unified
voice of the U.S. satellite industry on policy, regulatory, and legislative issues affecting the
satellite business. As the primary representative for the U.S.-based satellite industry, SIA has a
direct interest in this proceeding.

SIA’s primary objectives for this proceeding are as follows: 1) to provide input to the
Commission on the industry-wide consensus regarding changes to the procedures for submitting
satellite filings to the International Telecommunication Union (“ITU”); 2) to provide an industry
perspective on several important issues related to milestone compliance and bond processes; and
3) to support the Commission’s effort to clarify and streamline earth station licensing
requirements.

SIA’s comments track the order that issues were raised in the FNPRM. Also included is
a technical annex with a similar structure.®> In many places, SIA agrees with the proposals made
in the FNPRM, and has indicated that support in Annex B — however, with very few exceptions,

these areas of agreement are not discussed in the body of the comments. The bulk of the

2 SIA Executive Members include: The Boeing Company; The DIRECTV Group; EchoStar Corporation:
Harris CapRock Communications; Intelsat S.A.; Iridium Communications Inc.; Kratos Defense &
Security Solutions; LightSquared; Lockheed Martin Corporation; Northrop Grumman Corporation; SES
Americom, Inc.; SSL; and ViaSat, Inc. SIA Associate Members include: ABS US Corp.; Airbus DS
SatCom Government, Inc.; Artel, LLC; ATK Inc.; Cisco; Cobham SATCOM Land Systems; Comtech EF
Data Corp.; DRS Technologies, Inc.; Eutelsat America Corp.; Glowlink Communications Technology,
Inc.; Hughes; iDirect Government Technologies; Inmarsat, Inc.; Exelis, Inc.; Marshall Communications
Corporation.; MTN Government; O3b Limited; Orbital Sciences Corporation; Panasonic Avionics
Corporation; Row 44, Inc.; TeleCommunication Systems, Inc.; Telesat Canada; TrustComm, Inc.; Ultisat,
Inc.; Vencore Inc.; and XTAR, LLC.

% See Annex B.



comments are focused on areas where SIA wishes to raise additional considerations or possible
modifications of the various proposals made by the Commission. Where SIA offers additional or
alternative regulatory language for consideration, it can be found in the corresponding section of
the technical annex.

I1. ITU FILINGS FOR GSO AND NGSO FSS SPACE STATIONS

SIA supports the FCC’s proposal to establish an optional procedure pursuant to which the
FCC could submit ITU filing materials for geostationary satellite orbit (“GSO”) space station
operations in non-planned fixed satellite service (“FSS”) frequency bands before a space station
application has been filed.* Additionally, the FCC should expand its proposal to permit ITU
filings in advance of the license application for non-geostationary satellite orbit (“NGSO”) space
station operations in non-planned FSS frequency bands, and for NGSO and GSO space station
operations in non-planned frequency bands beyond those allocated to the FSS.

SIA agrees that such requests to submit ITU filings, which should include a simplified
description of the GSO or NGSO network and a cost-recovery declaration, should be a first step
in an optional two-step FCC license application process. For GSO-like networks, this should
suffice to secure a position (at least provisionally) in the FCC’s first-come, first-served satellite
application queue.’

As commenters have noted, the Commission’s existing ITU filing practice can
disadvantage U.S. operators because they must publicly disclose their deployment plans by

submitting a satellite application before the International Bureau will submit the documentation

* See FNPRM 1 13.

®> See FNPRM 11 13, 15.



necessary to establish ITU priority rights for orbit and spectrum resources.® Revising the
Commission’s procedures to permit the International Bureau to forward ITU materials before a
publicly available satellite application is on file will remedy this issue, remove a disincentive to
pursuing U.S. licensing of new satellites, and enable the United States to continue its leadership
role in the global satellite industry.

III. MILESTONES AND BONDS

SIA urges the Commission to reform its procedures with respect to enforcement of
satellite milestones with a view toward reducing the volume of information that must be
submitted to demonstrate compliance and expediting Commission decision-making on milestone
showings. SIA opposes increasing the performance bond amounts for GSO or NGSO satellite
systems.

A. The FCC Should Modify Its Compliance Procedure for the Construction
Commencement Milestone

SIA urges the FCC to revise its policies to provide clarity and simplify the showing for
the construction commencement. Specifically, to demonstrate compliance with this milestone,
the Bureau should accept a certification that includes:

e apicture of the satellite’s communications panel or primary structure; and
e signatures attesting to the accuracy of the certification from both the satellite licensee
and the satellite’s manufacturer.
Adopting such a procedure would reduce the regulatory burden on both satellite licensees and on

the Commission’s staff, and would therefore serve the public interest.

® See id. 19 (citing DIRECTV Comments in GN Docket No. 14-25).



B. The FCC Should Modify Its CDR Milestone Approach

SIA also urges the Commission to revise its existing CDR milestone approach. As other
commenters have observed and even the Commission has recognized, the current practice of
routinely requiring submission of extensive CDR document packages is problematic for
numerous reasons, including unduly prolonging the Commission’s milestone review, producing
regulatory uncertainty, and creating an unnecessary risk that highly sensitive technical and
commercial information could be inadvertently disclosed to the public.’

SIA is particularly concerned that this practice imposes a burdensome administrative
strain on both the Commission’s and the licensee’s limited resources. Requiring submission of
extensive CDR documentation offers few or no offsetting public benefits. There is no evidence
in the record that the current CDR milestone approach advances the underlying goals of deterring
spectrum warehousing and expediting satellite service. To the contrary, submission of
voluminous CDR materials that then must be reviewed delays decision-making regarding the
milestone showing, and the resulting regulatory uncertainty may well discourage the capital
investment required to continue with satellite construction. Accordingly, the Commission should
consider alternative approaches that will shorten review periods, reduce administrative burdens,
and increase certainty for licensees.

C. Milestone Compliance Filings Should be Deemed Granted if Not Acted upon
within 60 Days of Filing

SIA urges the Commission to specify that a milestone compliance filing will be deemed
granted 60 days after submission unless the FCC makes a contrary decision during that period.
The process of ruling on a milestone compliance filing currently can take months or even years.

An operator should not be subject to such prolonged uncertainty as to whether it will retain its

" Seeid. § 22.



license — particularly as this uncertainty occurs during a period when significant resources are
being invested into constructing a new satellite. A deadline of 60 days on milestone rulings will
give satellite operators much needed certainty. Moreover, to the extent the Commission finds
that the milestone has not been satisfied, the orbital slot will be available for re-licensing much
sooner. Accordingly, the FCC should adopt a 60-day time limit for the staff to rule on a
milestone compliance showing before it is deemed granted.

D. The FCC Should Not Increase the Existing Bond Amounts

SIA opposes any proposals for increasing bond amounts above current levels.®
Subjecting licensees to continual and potentially arbitrary increases in bond amounts would be
unduly burdensome and would create an uncertain regulatory environment that could deter the
capital investments required to proceed with construction. Moreover, the bond amounts are not
intended to recover any regulatory costs, and thus there is no need to consider adjustments to
recover increasing costs. Accordingly, the Commission should not raise bond amounts.

IV.  FIRST-COME, FIRST-SERVED PROCEDURE FOR GSO-LIKE SATELLITE
SYSTEMS

SIA supports retaining the existing first-come, first-served procedure for GSO-like
satellite systems.? Retaining the procedure is particularly important in view of the statutory
prohibition against assigning “orbital locations or spectrum used for the provision of
international or global satellite communications” by competitive bidding.® Accordingly, the
existing first-come, first-served licensing framework continues to offer substantial public interest

benefits and should be maintained.

8 Seeid.  31.
%See id. 1 53.

9See 47 U.S.C. § 765(f); see also Northpoint Technology, LTD and Compass Systems, Inc. v. FCC, 412
F.3d 145 (D.C. Cir. 2005).



V. SMALLSATS

Part 25 is used to license some, but not the majority of “small satellites,” a broad but
generic term that includes cubesats, nanosatellites, and picosatellites. SIA urges the Commission
to initiate a separate proceeding to address the myriad regulatory issues these satellites pose.

VI. LICENSE RULES FOR EARTH STATIONS THAT TRANSMIT TO GSO SPACE
STATIONS IN FSS FREQUENCY BANDS

A. Definition of “theta”

SIA agrees that it is desirable to have a single definition of theta,* but prefers to exclude
the effects of antenna mis-pointing because such issues are handled operationally between
licensees. Requiring the Commission to regulate such activities would place a substantial
additional burden upon the Commission without necessarily improving operational effectiveness.
In addition, it is not clear how an applicant would demonstrate that all antennas would meet a
given pointing accuracy, as the parameter is specific to each antenna installation. SIA’s
proposed definition of theta is: “0 is the angle in degrees from the axis of the main lobe
measured in the local plane of the GSO arc” when dealing with off-axis EIRP density limits or
“0 is the angle in degrees from the axis of the main lobe” when dealing with antenna
performance standards in Section 25.209. SIA proposes that these definitions be used in Sections
25.138, 25.209, 25.218, 25.221, 25.222, 25.223, 25.226, and 25.227, where appropriate.

SIA also proposes that a separate Greek letter phi (¢) be used when specifying the off-
axis measure for the plane orthogonal to the local plane of the GSO arc. SIA’s proposed
definition of phi is: “¢ is the angle in degrees from the axis of the main lobe as measured in the
plane orthogonal to the local plane of the GSO arc” when dealing with off-axis EIRP density

limits or “¢ is the angle in degrees from the axis of the main lobe” when dealing with antenna

11 See FNPRM { 59.



performance standards in Section 25.209. This approach will clearly indicate the two separate
angular measurements which are commonly used in expressing polar coordinates.

B. “Plane Tangent to the GSO Arc”

SIA agrees with the Commission that current references to emissions in “within £3° of the
GSO arc” and to the “plane of the GSO arc” are confusing and require clarification. However,
the alternative term proposed by the Commission, “plane tangent to the GSO arc”, poses similar
problems.*? SIA agrees with the text for the definition of the “plane tangent to the GSO arc” as
proposed by the Commission but suggests that the Commission change the title for that
definition to “Local Plane of the GSO Arc.” SIA is of the view that this title more accurately
describes what is being defined. SIA agrees with the Commission’s proposal to delete all
repetitious definitions of “the plane of the geostationary satellite orbit as it appears at the
particular earth station location” and its variants and replace them with the term “local plane of
the GSO arc.”

C. Emissions Outside the Plane Tangent to the GSO Arc

SIA agrees with the Commission that requiring antenna gain measurements in all
directions is unnecessary and would impose additional cost burdens with no apparent benefit to
the public interest.® Building on the above proposal, SIA suggests revising the proposed term in
Section 25.103 to the “Plane Orthogonal to Local Plane of the GSO Arc: The plane that is
orthogonal to the “local plane of the GSO arc,” as defined below, and includes a line between
the earth station in question and the GSO space station with which it is communicating” in place

of the Commission’s “plane perpendicular to the GSO arc.”

12 5ee id. 1 60.
¥ Seeid. 161.



D. Sidelobe and Backlobe Allowances

SIA supports the Commission’s efforts to change and align the allowed excess of the
routine envelopes for emissions.** SIA offers an alternative that will specify the sidelobe and
backlobe allowances in Section 25.209, and which are subsequently referenced by Sections
25.218(c)-(f), 25.221(a)(1)(i)(A), 25.221(a)(1)(i)(B), 25.222(a)(1)(i)(A), 25.222(a)(1)(i)(B),
25.226(a)(1)(i)(A), 25.226(a)(1)(i)(B), 25.227(a)(1)(i)(A), 25.227(a)(1)(i)(B), 25.138(a)(3) and
25.223(b)(3). Specifically, SIA proposes to add a new Section 25.209(a)(3) which states: “While
assessing antenna measurement data for compliance, the off-axis gain may exceed the mask in
the main plane by the “allowed excess” values listed below over 10% of the angular range given

in the table for each of the “angular limits” ranges specified.”

Angular limits (°)

Angular range (°)

Allowed excess (dB)

5.5 (C, Ku bands);

y<0<7 5 (Ka bands) !

7<6<9.2 2.2 3
9.2<0<48 38.8

48 <0 <180 132 10

Where vy is equal to 1.5° for C-bands, 1.5° for the Ku-bands and 2° for the Ka-bands. Section 25.209 (a)(1) includes
further definition of the bands as follows: “For the purposes of this rule:

e The CBands include the conventional C band, the Extended C band and any FSS bands not included in the
Ku bands and the Ka bands;

e The Ku bands include the conventional Ku band and the Extended Ku band;

e The Ka Bands include the conventional GSO Ka Bands and 24.75-25.25 GHz.

The values in this table come from a combination of the methodologies in
Recommendation ITU-R S.732-1 and current values in the FCC rules. This definition will
achieve the objectives of the Commission and allow for flexibility of antenna designers and

manufacturers.

4 See id. 11 62-64.
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Similarly, for the plane orthogonal to the main plane of the antenna, SIA proposes to add
a new Section 25.209(a)(4) which states: “While assessing antenna measurement data for
compliance, the off-axis gain may exceed the mask in the plane orthogonal to the main plane by
the “allowed excess” value listed below over 10% of the “angular range ” given in the table for

each of the “angular limits " ranges specified.”

Angular limits (°) | Angularrange (°) | Allowed excess (dB)
3<p<48 45 6
48 < $ <180 132 10

These values were also drawn from Recommendation ITU-R S.732-1.

SIA notes in advance our proposal to delete the current Sections 25.209(a)(3) and
25.209(a)(4), a proposal that is detailed subsequently in our discussion of the proposals for
Section 25.209.

E. Limits on Aggregate EIRP Density
1. The “minus 10log(N)” formula

SIA urges the Commission to delete all references to the minus 10log(N) formula and the
definition of N.**> Satellites employing spot beam technology may use different size spots. As
spot beam size increases, the G/T decreases and the victim satellite is less sensitive to multiple
co-frequency transmissions from adjacent GSO satellites. Interference is further mitigated by the
fact that the multiple co-frequency transmissions will be spread within the victim’s coverage
area, and each will be reduced to some degree by the reduction in gain away from the peak of
coverage. Also, spot beam satellites tend to have orthogonal reuse patterns. Additionally, spot

beam satellites have been operating for some time and no problems have been identified to date

15 See id. 11 66-70.
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with the current definition of N = 1 for TDMA and FDMA. Annex A provides an analysis that
demonstrates and supports the above argument.

The 10Log(N) rule and the 1 dB reduction for systems employing adaptive power
control, discussed in the following section, are both ways of addressing aggregate emissions. In
both cases, the emission levels of the individual transmitters are summed to obtain the total
interference. The difference is that in the 10Log(N) case, the individual transmitters are assumed
to all have the same power, whereas in a variable power control case, the individual transmitters
may use different power levels provided the aggregate of all transmitters sums up to the same
limit as in the 10Log(N) case.

In the aggregate emissions approach preferred by SIA, the 10Log(N) simplification is
unnecessary. Systems that have either an equal or unequal allocation of power among their earth
stations must in any case ensure that the aggregate power of all simultaneously transmitting co-
frequency earth stations in the same target satellite receiving beam does not exceed the relevant
emissions mask.

SIA proposes an alternative text which addresses aggregate EIRP density that is proposed
for these rules and to address the 1 dB reduction rule and selective power control. For example:
“25.138(a)(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 that the 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.” Similar proposals are provided for rules 25.218(d)(3),25 218(f)(3),25 218(h)(3),25

221(a)(3)(i), 25.222(a)(3)(1), 25.226(a)(3)(i), and 25.227(a)(3)(i).
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2. The 1 db rule for systems with selective power control

SIA has advocated in the past to include the 1 dB limit below the routine off-axis EIRP
limits in Section 25.138(a) for systems employing selective power control. However, after
further consideration, analysis and, importantly, experience with actual systems being
implemented under this provision, SIA withdraws its proposal to include such a provision in
25.138(a) and 25.218. SIA also urges the Commission to delete the existing “1 dB” rules in
Sections 25.221, 25.222, 25.226, and 25.227 and instead state that the effective aggregate EIRP-
density from all terminals in the same target satellite receiving beam shall not exceed the routine
licensing limits.

The 1 dB rule was implemented in response to variable power control schemes, which
were proposed as alternatives to a simple 1/N power allocation of the allowed total aggregate
EIRP density for a CDMA network — the -10Log(N) formula. The 10Log(N) formula allocates
power equally among all earth stations, but in many cases, a variable power density system can
lead to enhanced system efficiency by allocating power, and therefore system capacity, where it
IS needed.

At the time that the 1 dB rule was implemented, this method of variable power allocation
was new and had no track record with the Commission. Networks using this variable power
allocation technique have now been in continuous operation for ten years with no complaints of
interference being received.

The imposition of the unnecessary 1 dB rule on variable power-density systems can have
a serious impact on network performance. It also leads to a significant reduction in system
capacity. SIA proposes an alternative text in Annex B which addresses aggregate EIRP density

that is proposed for these rules, as described in the above example for Section 25.138(a)(5).
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3. Analog Signal Bandwidth

SIA agrees with the FCC’s proposal to exclude analog telecommand at the band edge and
other carriers with bandwidths greater than 200 kHz in Section 25.218(a)(2).

F. Alternative Routine Licensing Criteria for 20/30 GHz Earth Stations

SIA supports the Commission’s desire to accept Section 25.209 compliance plus a flange
power density as sufficient for demonstrating compliance with off-axis EIRP requirements and
the protection of adjacent GSO satellite networks.

Furthermore, the proposed changes to Section 25.209 apply to all primary GSO FSS earth
station antennas at all frequency ranges, which will correct the ambiguity that would otherwise
exist between the off-axis EIRP limitations in Section 25.138(a) and the antenna pattern in
Section 25.2009.

G. Routine Gain Envelopes for 17/24 GHz BSS Feeder-link Stations

Similar to the changes the FCC proposes to Section 25.209 regarding 24.75-25.25 GHz
earth station antennas,*” SIA supports using the same earth station antenna pattern for earth
stations transmitting in the 24.75-25.25 GHz band that SIA recommends for conventional GSO
Ka-band earth stations.

H. Other Proposed Changes in Sections 25.134 and 25.212

The term “VSAT” is ambiguous and, therefore, the FCC should not create a new
definition for it in Section 25.103. The Commission should forgo defining the ambiguous term
“VSAT” and instead make use of the phrase “blanket licensed earth station networks”. The FCC

should also make changes throughout Part 25 to remove the term “VSAT” and replace it with

16 See id. 11 80-81.

7 See id. 1 82.
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“blanket licensed earth station networks” as appropriate. However, the term “CSAT” should be
maintained due to the existence of other Federal regulations dealing specifically with CSAT
systems.

The technical rules associated with this new term should apply to both blanket licensed
and individually licensed earth stations that would operate under Section 25.211 or 25.212.

SIA supports the new provision in Section 25.220(a) that addresses the cases where
applications for FSS operation that do not qualify for routine processing under relevant criteria in
Section 25.211, 25.212, or 25.218 must meet the coordination requirements in Section 25.220.
Note, however, that SIA elsewhere urges the Commission to delete Section 25.134. Should the
Commission decide to delete this Section, this action would obviate the need to make any
reference to Section 25.134 in Section 25.115(a)(2).

As noted in the FNPRM, “SIA suggests adding a provision in Section 25.134 that would
allow a Ku-band or 20/30 GHz VSAT applicant proposing to operate within a limit of 50 dBW on
peak EIRP to omit all other technical specifications and merely certify that the proposed
operation will be in compliance with all applicable Commission rules.” In the alternative, SIA
recommends the deletion of Section 25.134, and that this language could be included in Section
25.130 which identifies the data which must be provided in the submission of an application for
a transmitting earth station. SIA urges the FCC to apply this approach to the bands 14.0- 14.5
GHz, 28.35- 28.6 GHz and 29.5- 30 GHz. Also SIA urges the adoption of this approach for
earth stations with a 60 dBW EIRP or less.

. Clarification of the Applicability of Section 25.218

The deletion of Section 25.134 would have the consequence of making all earth stations
eligible to use the routine processing provisions of Section 25.218. SIA therefore recommends

the following text for this Section:
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“25.218(a) This section applies to applications for Fixed-Satellite Service earth stations
transmitting to geostationary-orbit space stations in the conventional C-band, extended
C-band, conventional Ku-band, or extended Ku band, with the following exceptions:”

J. Off-Axis Gain Standards for FSS Earth Stations

The Commission proposes a number of changes to Section 25.209 to implement a variety
of improvements.*® While SIA supports a number of these clarifications, they do not completely
address some of the more substantive concerns with this portion of the Commission’s rules.

First, Part 25 in its entirety makes use of a number of minor variations of the antenna gain
masks which are then used throughout the Rules. For example, the antenna gain mask in Section
25.209 for Ka band proposes a gain of -10 dBi in the angular range from 48 degrees to 85
degrees, while the mask underpinning the off-axis EIRP spectral density in Section 25.138
presumes an off axis gain of 0 dBi over the same angular range. Such differences make it
exceedingly difficult for licensees, manufacturers and testing firms to certify antenna compliance
with the mask as it is unclear which mask pertains. SIA urges the Commission to simplify its
rules by selecting a single mask that would form the basis of Section 25.209 and be used as the
underpinning of current and future off-axis EIRP density rules.

SIA puts forward such a mask for Section 25.209 in Annex B. This off-axis antenna gain
mask was selected so as to contain the more permissive portions of the current masks. By doing
s0, all antennas currently deemed compliant would continue to be compliant. Furthermore, since
the differences between the masks are at off-axis angles far removed from the boresight, the net

impact in terms of interference is negligible.

18 See id. 1 92-101.
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Another change captured in the proposal from SIA relating to Section 25.209 is to allow
testing agencies to verify Section 25.209 compliance without knowledge of the operational use
of the antenna. While the present rules request that performance be demonstrated along the GSO
arc, it is unclear to the manufacturer, testing organization and licensee exactly how to conduct
such a test. Through the changes put forward by SIA, Section 25.209 would become a rule that
is focused on general antenna technical compliance, rather than GSO specific compliance. This
will simplify the use of these rules by licensees, manufacturers and antenna test facilities.

The impact of the cross polarization gain mask beyond 7° is limited and does not merit
specific consideration. Since the mask in Section 25.209(a) applies to both co-polarization and
cross-polarization signals, SIA recommends that there be no cross-polarization requirement
beyond 7°. In the unlikely case that such an interference event occurred from adjacent GSO
satellites beyond 7°, the overall impact to the victim C/I would be minimal.

SIA also urges the FCC to adopt a rule in Section 25.209(d) to address the earth stations
operating with primary NGSO FSS satellites including feeder links and fixed earth stations
operating with other services as required by Schedule B field B9.* This additional rule clarifies
the Earth station mask requirements for these earth stations.

SIA also supports the Commission’s proposals for Section 25.209 (c)(1),(e),( f) and (h).
SIA proposes slight modifications to Section 25.209(f) and (h) for clarification and to be

consistent with the other SIA proposals for Section 25.2009.

19 Schedule B, Field F9 states: “If the proposed antenna(s) do not operate in the Fixed Satellite Service
(FSS), or if they operate in the Fixed Satellite Service (FSS) with non-geostationary satellites, do(es) the
proposed antenna(s) comply with the antenna gain patterns specified in Section 25.209(a2) and (b) as
demonstrated by the manufacturer’s qualification measurements?” Schedule B will also need to be
changed to be consistent with the SIA proposed rule 25.209(d).
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K. Demonstrating Conformance with Limits on Off-Axis Gain and EIRP
Density

As mentioned above, SIA urges the FCC to amend all cross-polarized angular range
provisions in Sections 25.132, 25.138, 25.221, 25.222, 25.223, 25.226, or 25.227 to stop at +7°
instead of the current £10°.

SIA agrees with the Commission that measuring gain at the top and bottom of an uplink
band is sufficient for purposes of assessing interference potential. %

SIA also agrees with the Commission’s proposal to revise Section 25.132(b)(1)(i) to
clarify that co-polarized gain is to be measured across a range extending to 180 degrees on both
sides of the main-lobe axis and that the measurements must be shown in two plots.?

SIA supports the Commission’s proposal to remove the “E-and H-planes” text from
Section 25.132(b)(1)(i) and to remove references to those terms elsewhere.? SIA further agrees
that the Commission should remove the unnecessary language regarding the two orthogonal cuts
as this is apparent from the requirement that measurements be made in the main plane and the
plane orthogonal to the main plane.

As mentioned above, SIA supports the Commission’s proposal to include requirements
for measurements at the worst-case skew angles for asymmetric antennas in Section
25.132(b)(1)(iv). SIA is further of the view that the current verification requirements contained

in Section 25.132, as amended by SIA’s proposals, are applicable to flat-plate antennas (and

phase array antennas) currently being designed and manufactured.

20 5ee FNPRM 1 103.
21 See id. 1 104.

22 5ee id. 1 105.
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SIA also urges the FCC to delete the requirements of Section 25.221(a)(1)(i)(D),
25.222(a)(1)(1)(D), and 25.226(a)(1)(i)(D) regarding skew angles and the need to align the major
axis of the antenna along the GSO Arc based on the following considerations:

1) The language in 25.221, 25.222 and 25.226 (a)(1)(i)(A.B and C) completely define the
off axis EIRP limits under any circumstances. To add (a)(1)(i)(D) is redundant and might
tend to be interpreted in a way to disfavour innovative approaches where EIRP Spectral
Density is managed by the terminal and network to allow operation up to the limits under
any alignment condition of the axes of the antenna with the local plane tangent to the
GSO Arc.

2) The newer ESAA rules in 25.227 seems to have recognized this and have used the same
language (and section identification numbers/letters) from 25.222 and 25.226
(@)(1)(1)(A.B and C), but have omitted section (a)(1)(i)(D).

3) Inthe FNPRM the Commission proposes adopting a new definition for skew angle and a
new rule in 25.132 as follows:

(iv) For antennas with asymmetric apertures or beams, where the minor axis of
the antenna beam (major axis of the antenna aperture) will not always be aligned
parallel to the plane tangent to the GSO arc, measurements must be made at the
worst-case skew angle at which the antenna will operate.

SIA supports the Commission’s proposal to remove the second sentence of Section
25.132(b)(2) since it is indeed unnecessary and vague.?®

SIA also supports the Commission’s proposal to remove Section 25.132(b)(3),24 and

believes that the off-axis EIRP density should be certified as set forth in Section 25.209. If the

2 gee id. 1 107.
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off-axis EIRP density is exceeded (including for the 10% of the sidelobe and backlobe angles),
then the corresponding measurements should be provided to the FCC, including the
supplemental table. These measurements will be used to determine whether all the satellites
within £6° need coordination, or if only some do.

SIA agrees with the Commission that it is easier to review off-axis EIRP density
specifications when in a graphical format and supports the proposed revisions to Section
25.115(g)(1),%® but with appropriate amendments to specify the “local plane of the GSO arc” and
the “plane orthogonal to the local plane of the GSO arc,” and only requiring the cross-polarized
measurements at +7°. SIA further supports the deletion of redundant provisions in Sections
25.115(g), 25.220(b), 25.221(b), 25.222(b), 25.226(b), and 25.227(h).

L. Coordination Requirements for Non-Conforming Earth Station Operation

SIA supports the removal of Sections 25.138(b) and (c) dealing with non-conforming
antennas in the conventional GSO Ka-bands and the expansion of Section 25.220 to cover such
non-conformance. As the Commission observes, the requirements are essentially identical.?®

M. Other Proposed Changes in Licensing Rules for Earth Stations on Vessels,
Vehicle Mounted Earth Stations, and Earth Stations Aboard Aircraft

SIA supports the FCC’s proposal to remove the redundant provisions in paragraph
(@)(3)(i) in Sections 25.221, 25.222, 25.226, and 25.227, which is redundant with the last
sentence in paragraph (a)(3) in each of those rule sections.

As mentioned above, SIA suggests an alternative approach to address aggregate EIRP

density and to delete the definition of “N” in routine licensing rules for earth stations as

24 See id. 1 108.
% Seeid. 111.

% See id. 1 116.
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unnecessary, and therefore proposes to modify the text in paragraph (a)(3)(i) in Sections 25.221,
25.222, 25.226, and 25.227 and similar paragraphs in 25.138, 25.218.

VII. “MODIFICATIONS NOT REQUIRING PRIOR AUTHORIZATION”

The current FCC rules in Section 25.118(a)(1) and (2) specify that a licensee may make
changes to an authorized earth station without prior authorization, provided that it has complied
with all applicable frequency coordination procedures in accordance with Section 25.251 and as
long as certain technical parameters are not changed. However, in the new provision, Section
25.118(a)(4), the Commission no longer addresses frequency coordination directly but provides
technical parameters which, if changed, would presumably result in the need for coordination
with other parties. However, the idea that, if the change does not result in the need for additional
frequency coordination in accordance with Section 25.251 then it is acceptable, is missing. SIA
proposes to modify the new Section 25.118(a)(4) to specifically allow antenna repointing as long
as it is within the range of earth station pointing already coordinated.

SIA also urges the Commission to delete “a change in the location of remote control
point” from Section 25.118(a)(4). SIA submits that such a change in the location of a remote
control point should only require a notification and not a complete earth station modification
application with a Schedule B submission.

VIII. SERVICE-SPECIFIC SPACE STATION LICENSING RULES

A. Section 25.264

SIA’s members have experience with satellites that operate in the 17/24 GHz BSS bands
and with the manufacturing and testing processes being used to construct them. To date, every
manufacturer of a satellite with 17/24 GHz BSS capability that has been asked to perform these

measurements has encountered technical limitations that have prevented them from performing
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the measurements called for in Section 25.264(c) over the full set of angular ranges specified in
Section 25.264 (a)(1) through (5). In working to provide the Commission with meaningful data,
they have found that there are techniques that can be employed to acquire the desired data
reliably without necessarily requiring the measurements to be made “under conditions as close to
flight configuration as possible.” For example, these can include the use of a mock-up of the
spacecraft body or employing structures that would generate scattering of the type that would be
caused by the spacecraft, or combining actual measurements of the component elements (e.g.
feed, reflector, spacecraft structure, etc.) into a comprehensive electromagnetic model that would
be used to produce the required results. Therefore, the important point to consider is not the
specific configuration used during the measurement, but that use of the specific configuration
would result in off-axis emission levels that would occur under flight configuration. In addition,
to the extent that simulated results generated for the entire specified angular range correlate well
with the measured results over a more limited angular range— as has been the case in the data
submitted to the Commission to date — the Commission can rely upon the simulated data over the
range not covered by measured data.

Therefore, SIA asks the FCC to revise Section 25.264(c) so that it accounts for the
practical limitations encountered by the industry while attempting to comply with this provision,
and provide for additional flexibility in how the necessary data can be produced (a detailed

suggestion for the Commission’s consideration can be found in Annex B).%’

%’ The language suggested by SIA is as follows: “25.264(c) No later than 2 months prior to launch, each
17/24 GHz BSS space station licensee must update the predicted transmitting antenna off-axis gain
information provided in accordance with paragraph (a) of this section by submitting measured
transmitting antenna off-axis gain performance over the angular ranges, measurement frequencies and
polarizations specified in paragraphs (a)(1) through (5) above. The transmitting antenna off-axis gain
measured performance should represent the performance that would be expected to occur under flight
configuration and technical rationale for the measured performance should accompany the results. Should
measurements over the full extent of specified angular ranges not be technically feasible, measured data
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B. “Frequencies, frequency tolerance, and emission limits”

SIA supports the FCC’s proposal for the addition of footnote 8 to Section 25.202(a)(1).
However, the Commission in the Ka-band plan decision designated on a co-primary basis the
29.1- 29.25 GHz band for NGSO MSS feeder links and LMDS and the 29.25- 29.5 GHz on a
co-primary basis for NGSO MSS feeder links and GSO FSS.?® Currently footnotes 6 and 7 in
Section 25.202 do not accurately reflect this decision. Therefore, SIA urges the Commission to
modify these footnotes to indicate that the use of the band by MSS feeder links is limited to

NGSO satellite systems.
IX. CONCLUSION

SIA appreciates the commitment of the Commission to streamlining and updating its Part
25 rules and associated procedures. Satellite industry stakeholders have a strong interest in this
process, and will continue to engage with the Commission to ensure that the updated rules
enhance the public interest by enabling the satellite industry to deliver innovative services to the
public efficiently and effectively.

In the foregoing comments and subsequent Annexes, SIA offers its constructive
comments on the FNPRM. We look forward to continuing to work with the FCC on this

important rulemaking.

shall be supplemented with simulated data covering all of the angular ranges specified in paragraphs
(a)(1) through(a)(5) above.”

% Rulemaking to Amend Parts 1,2, 21 and 25 of the Commission’s Rules to Redesignate the 27.5-29.5
GHz Frequency Band, to Reallocate the 29.5- 30 GHz Frequency Band, to establish Rules and Policies
for Local Multipoint Distribution Service and for Fixed Satellite Services, CC Docket no . 92- 297, First
Report and Order and Fourth Notice of Proposed Rulemaking, released July 22, 1996 at paras. 45 and 57.
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Respectfully submitted,

SATELLITE INDUSTRY ASSOCIATION

By: /s/ Tom Stroup
Tom Stroup
President
1200 18th Street NW, Suite 1001
Washington, D.C. 20036
(202) 503-1560
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Annex A: Limits on Aggregate EIRP Density

In paragraphs 66 through 70 of the FNPRM the Commission proposes to modify the
definition of N as being equal 1 for TDMA or FDMA transmissions because simultaneous co-
frequency transmissions could occur from earth station networks operating in a spot beam
environment.

SIA believes no change is required for the definition of N in this case. It is worth noting
that for Ka-band satellites, spot beam usage was considered in the establishment of the 25.138
off-axis EIRP density mask. At that time it was recognized that a satellite with a wide area
regional or CONUS beam would be less sensitive to multiple co-frequency transmissions from
neighboring satellites and that there was not a need for limits on aggregate EIRP density.

This analysis will determine the relative impact in delta T/T between two spot beam
satellite networks with different size spot beams and demonstrate that no reduction in EIRP
density is needed in the case of multiple beams from one satellite being visible within the beam
of an adjacent victim satellite.

In performing the analysis the following information will be used or developed: the EIRP
density of the earth stations, the beam size of each satellite, the G/T of each satellite receiving
beam, the number of beams from one satellite visible within the victim beam of the other
satellite.

e Each network will use the same 75 cm class earth stations operating at the 25.138 off-axis
EIRP density limit of 18.5 — 25*log(0) — 10*log(N) dBW/40 kHz, or effectively 10.974
dBW/40 kHz for 6 = 2°.

e Satellite A will use 200 km diameter spot beams.

o Satellite B will use 800 km diameter spot beams.

e Satellite A uses a four color frequency reuse pattern as depicted in Figure 1 and 23 of
satellite A’s spots fall inside or partially inside a single satellite B spot.
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Figure 1 Satellite A and B Spot Beams

For both networks, the analysis uses the maximum allowable off-axis EIRP density from
each network toward the other for N = 1 to find the interfering input level at each satellite. Then
the G/T is determined for each satellite and the resulting delta T/T for N = 1. Next, the N value
is determined for each satellite and the delta T/T values recalculated.

From above, the maximum allowable off-axis EIRP density at 2° is 10.974 dBW/40 kHz.

The input power density to the satellite is calculated as (EIRP density* G)/Lpatn

*TC* 2
Loath IS calculated as (4 : T) , Which for 29.75 GHz and 37513 km is 213.4 dB.

The gain G of the satellite will be derived by working backwards from the spot beam
diameter. The gain of an antenna is proportional to its diameter, which in turn is proportional to

its beamwidth and the beamwidth in turn is proportional to the spot beam size on the Earth.
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The beamwidth can be calculated using the following formula:

0.5*spotyi,

BW = tan™! -
\/altgsoz—(O.S*spotdia)

* 2

For the 200 km diameter spot beam of satellite A the beamwidth is 0.305° and for the 800

km diameter spot beam of satellite B the beamwidth is 1.222°. Having calculated the diameter,
. . . 70%A
the gain can be determined using the rule of thumb formula:W.
The antenna diameter of satellite A is then 2.309 m and satellite B is 0.577 m.

2
Gain is calculated using the formula: n * (T[ * g) and using an efficiency n of 57% the gain for

satellite A’s antenna is 54.704 dBi and the gain of satellite B’s antenna is 42.663 dBi. The G/Ts
then are 23.565 dB/K and 11.524 dB/K respectively for satellite A and B.

For earth stations in satellite A’s network, the interfering input power density I, to
satellite B is:
10.974 dBW/40 kHz + 42.664 dBi — 213.4 dB = -205.785 dBW/Hz

For earth stations in satellite B’s network, the interfering input power density I, to
satellite A is:
10.974 dBW/40 kHz + 54.704 dBi — 213.4 dB = -193.743 dBW/Hz

The noise N, at the satellite is calculated as Ny = k * Tga and from above, Ty = 1300 K
for each satellite, so N, for each satellite is equal to: 10 * log [1.38 * 10723 « %] x* 1300 K,

or -197.46 dBW/Hz

Io-No
Delta T/T is calculated by (I,/No) * 100 or for Io/N, in dB form: 10" =0 * 100

For N =1 earth stations in satellite A’s network transmitting in to satellite B’s receive

—205.785 BW._ 19746 4BW
Z Hz

beam, the delta T/T is: 10 10 *100 =14.707%




27

For N = 1 earth stations in satellite B’s network transmitting into satellite A’s receive

~193.743:28W_ _1974645W

beam, the delta T/T is: 10 10 x 100 = 235.315%

Examining the spot beams for satellite A, it can be seen that six blue spots fall inside or
partially inside the larger blue spot of satellite B. The six blue spots of satellite A and the single
blue spot of satellite B use the same frequency and polarization and thus in the case of satellite
A, N = 6 because there are potentially six possible co-frequency and co-polarization
transmissions that may fall inside satellite B’s spot beam. The other color spots either use a
different frequency or operate in the cross-pol and are not counted against N.

To determine the delta T/T impact to satellite B when N = 6 for satellite A, it would
appear that 10*log(6) could simply be added to the I, value for satellite A into satellite B.
However, this would overstate the aggregate interference into satellite B. This is because several
of the uplink spot beams of satellite A fall near the edge of satellite B’s beam and therefore some
gain roll-off must be factored in. Examining Figure 1, it can be seen that none of the beams from
satellite A fall directly on the boresight of satellite B’s beam and one of the beams from satellite
A straddles the -3 dB contour of satellite B’s beam. Therefore some weighting should be applied
to the additional co-frequency transmissions.

For this example, the following estimations for weighting will be used: N1=-0dB, N, =
-1dB, N3 =-1.5dB, Ns =-1.5dB, N5 =-2.0 dB, and Ng = -2.5 dB. The six individual

simultaneous transmissions are combined as follows:

—1.5 —-1.5 -2 —2.5

-1
Iy agg = lo+ 1o %1070 + 1, 10710 + 1, * 10710 4], * 1070 + [, * 10710
The result is an aggregate |, of —-199.347 dBW/Hz.
The resulting new delta T/T is 107((-199.347 dBW/Hz — -197.46 dBW/Hz)/10) * 100 =

64.761%
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So, even when N = 6 for satellite A’s network, the resulting delta T/T impact to satellite
B’s network is less than 1/3 the impact from satellite B’s earth stations into satellite A’s network.
Bandwidth economics will likely drive newer satellites toward increasingly higher orders of
frequency reuse through smaller spot beams rather than wider area, regional, or CONUS beams.
It is worth considering what happens when two satellite using a large number of similar sized
spot beams operate next to each other. In the extreme case, the frequency reuse pattern would
exactly overlap and only one earth station from each beam would be seen in the receive beam of
the adjacent satellite. In the other case where the frequency reuse pattern is exactly orthogonal,
no co-frequency transmissions would be observed in the receiving beam of the adjacent satellite.
This is in fact exactly the case for WildBlue-1 and Anik-F2 which both operate in the same 111.1
W orbital location.

In practice, for spot beam satellites practicing increasingly higher orders of frequency
reuse, the effective value for N will tend to be less than one for the two networks.

The satellite industry designed current satellites to operate in the existing Section 25.218
and Section 25.138 off-axis EIRP density environment and is designing new satellites expecting
levels of uplink EIRP density consistent with Section 25.118 and Section 25.138 in the U.S. and
ITU-R S.524-9 abroad. To implement the proposed change in the definition of N for TDMA and
FDMA systems operating in a spot beam environment would have disastrous economic
consequences for operators of existing and future satellites. Satellite operators coordinating
operations under the current definition have not expressed any difficulty with the status quo and

the existing definition of N should be left unchanged.
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