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1. In this Eighth Report and Order, we further streamline the Commission's non-
routine earth. station processing rules, by adopting a new earth station procedure that will enable
the Commission to treat more applications routinely than is possible under the current earth
station procedures.! By expediting the processing of such earth ~tation applications, the rules
adopted in this Order today will facilitate the provision of broadband Internet access services?

12000 Biennial Regulatory Review -- Streamlining and Other Revisions ofPart 25 ofthe Commission's
Rules Governing the Licensing of, and Spectn,lm Usage by, Satellite ~etwork Earth Stations and Space
Stations, Sixth Report and Order and Third Fulther Notice 0/Proposed Rulemaking, IB Docket No. 00­
248, 20 FCC Rcd 5593, 5622 (2005) (Third Further Notice). When we cite to the Sixth Report and Order
portions ofthe document, ,we will refer to it as the Sixth Report and Order. When we cite to the Third
Further Notice portions ofthe document, we will refer to it as the Third Further Notice.

2 See 2000 Biennial Regulatory Review·- Streamlining and OtherRev~~ions ofPart 25 ofthe
Commission's Rules Governing the Licensing of, and Spectrum Usage "y, Satellite Network Earth Stations
and Space Stations, Noticeo/Proposed Rulemaking, IB Docket No. 00;248, 15 FCC Rcd 25128, 25131
(para. 4) (2000) (Notice); 2000 Biennial Regulatory Review -- Streamlining and Other Revisions ofPart 25
of the Commission's Rules Governing the Licensing of, and Spectrum Usage by, Satellite Network Earth
Stations and Space Stations, Further Notice 0/Proposed Rulemaking, IB Docket No. 00-248, 17 FCC Rcd
18585, 18588-59 (para. 4) (2002) (Further Notice). ..
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The Commission has detennined that satellite facilities provide a competitive platfonn for

delivery of~roaobano services, which is especially we)) suited for extending these services to
rural and unserved areas.3 In other words, satellite services employ cost-effective technology to
serve communities with low penetration rates, especially those in remote areas.4 In addition, the
threat of competition from satellite-based broadband Internet ac'cess and other alternatives will
stimulate deployment of broadband infrastructure, including more advanced infrastructure such as
fiber to the home.5 Moreover, the number of consumers who receive their broadband connection
through satellite or other wireless technologies will continue to increase as new satellite services
are launched:6

,

2. : Specifically, in this Eighth Report and Order, we adopt an off-axis equivalent
isotropically radiated power (EIRP)7 envelope approach as one method for applicants to apply for
Fixed Satellite Service (FSS) earth station licenses in the conventional C-band and Ku-band.8

The Commission proposed off-axis EIRP envelopes for FSS earth stations based on
recommendations from satellite industry commenters in an earlier phase in this proceeding.9 In
fact, throughout this proceeding, the Commission has provided multiple opportunities for
interested parties to recommend rule revisions.1o

3. This off-axis EIRP approach gives earth station applicants the flexibility to
reduce their power levels to compensate for a small antenna diameter. Thus, using these
envelopes aS'criteria for licensing should enable us to license more earth station applications
routinely, expediting the provision of satellite services to consumers and enhancing the types of
services available, without increasing the likelihood of harmful 'interference to adjacent satellite
operators or to terrestrial wireless operators. In addition, we address a number ofpetitions for

3 Use ofRetumed Spectrum in the 2 GHz Mobile Satellite Service Frequency Bands, Order, IB Docket
Nos. 05-220 and 05-221, 20 FCC Rcd 19696, 19710 (para. 30) (2005) (2 GHz MSS Spectrum Assignment
Order).

42 GHz MSS Spectrum Assignment Order, 20 FCC Rcd at 19710 (para. 30).

5 Appropriate Framework for Broadband Access to the Internet over Wireline Facilities, Report and Order
and Notice ofProposed Rulemaking, CC Docket No. 02-33, 20 FCC Rcd 14853, 14884 (para. 57) (2005).

6 Written Statement ofthe Honorable Kevin J. Martin, Chairman, Federal Communications Commission,
Before the Committee on Commerce, Science & Transportation, U.S. Senate, February 1,2007,2007 WL
283773 (F.C.C.).

7 Isotropically Radiated Power (EIRP) is the product of the gain ofthe' antenna in a given direction relative
to an isotropic antenna and the power supplied to that antenna. 47 C.F.R. § 2.1.

,
8 For purposes ofthis Order, the conventional C-band is the 3700-4200 MHz and 5925-6425 MHz bands.
The conventional Ku-band is the 11.7-12.2 GHz and 14.0-14.5 GHz bands.

9 See Third Further Notice, 20 FCC Rcd at 5622 (para. 74).

10 See 2000 Biennial Regulatory Review -- Streamlining and Other ReN"isions ofPart 25 ofthe
Commission's Rules Governing the Licensing of, and Spectrum Usage by, Satellite Network Earth Stations
and Space Stations, Fifth Report and Order, IB Docket No. 00-248, 20 FCC Rcd 5666, 5672 (para. 13)
(2005) (Fifth Report and Order).
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reconsideration of several previous streamlining proceedings, particularly the Fifth Report and
Order and Sixth Report and Order .11 .

n. BACKGROUND

A. Two-Degree Spacing Framework

4. The Communications Act mandates that transmitting radiocommunication
facilities must be licensed before they can operate.I2 The rules governing transmit-only and
transmit/receive earth stations are contained in Part 25 of the Commission's rules. 13 The rules are
intended primarily to ensure that satellite networks of space stations and earth stations can operate
with a minimum of interference with respect to each other and with respect to other
telecommunications services. Earth stations provide a critical link between satellites and
terrestrial networks, and satellite networks depend on the Commission's earth station licensing
rules to maintain an 0r.erating environment with a minimum of interference to other users
operating in the band. 4

5. As the satellite industry developed in the 1980s, the Commission instituted a 2°
orbital spacing policy to maximize the number of in-orbit satellites operating in either the C-band
or the Ku-band. I5 Previously, satellites had been operating 3° to 4° apart. Under the 2° orbital
spacing framework, the Commission assigns adjacent in-orbit satellites to orbit locations 2° apart
in longitude. This framework also established technical rules to' govern earth stations
communicating with these satellites, to ensure that their operations do not cause unacceptable .,
interference to adjacent satellite systems. Primarily, earth station technical requirements consist
of minimum antenna size and maximum power levellimits. I6

II Fifth Report and Order" 20 FCC Rcd 5666 (2005); 2000 Biennial Regulatory Review -- Streamlining and
Other Revisions ofPart 25 ofthe Commission's Rules Governing the Licensing of, and Spectrum Usage by,
Satellite Network Earth Stations and Space Stations, Sixth Report and Order and Third Further Notice of
Proposed Rulemaking, IB Docket No. 00-248, 20 FCC Rcd 5593 (2005) (Sixth Report and Order).

12 47 U.S.C. -§ 301, cited in Fifth Report and Order, 20 FCC Rcd at 5670 (para. 8); Sixth Report and Order,
20 FCC Rcd at 5595 (para. 2).

13 47 C.F.R. Part 25, cited in Fifth Report and Order, 20 FCC Rcd at 5670 (para. 8); Sixth Report and
Order, 20 FCC Rcd at 5595 (para. 2).

14 Fifth Report and Order, 20 FCC Rcd at 5670 (para. 8); Sixth Report and Order, 20 FCC Rcd at 5595
(para. 2); Notice, 15 FCC Rcd at 25130 (para. 3).

15 Fifth Report and Order, 20 FCC Rcd at 5674 (para. 17); Sixth Repor.t and Order, 20 FCC Rcd at 5595
(para. 3). See also Notice, 15 FCC Rcd at 25132 (para. 7), citing Licensing of Space Stations in the
Domestic Fixed-Satellite .Serviceand Related Revisions of PaI't 25 ofthe Rules and Regulations, Report
and Order, CC Docket No. 81-704, FCC 83-184, 54 Rad. Reg. 2d 57i(released Aug. 16, 1983); summary
printed in Licensing Space Stations in the Domestic Fixed-Satellite Service, 48 F.R. 40233 (Sept. 6, 1983)
(Two Degree Spacing Order). See also Licensing of Space Stations in the Domestic Fixed-Satellite Service
and Related Revisions ofPart 25 of the Rules and Regulations, Report and Order, CC Docket No. 81-704,
99 FCC 2d 737 (198'5) (Two Degree Spacing Reconsideration O~der).;

16 Fifth Report and Order, 20 FCC Rcd at 5674 (para. 17); Sixth Report and Order, 20 FCC Rcd at 5595-96
(para. 3). '
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6. Antenna size is important because it affects the antenna gain. The antenna gain
is the ratio of the power required at the input of a loss-free reference antenna to the power

supplied to the input of agiven antenna to produse; lilta given direction, the same field strength or
the same power flux-density at the same distance.17 When not specified otherwise, the gain refers
to the direction of maximum radiation. IS In other words, gain refers to an antenna's ability to
collect, concentrate, and direct energy in a particular fashion, i.e., a beam. 19 Many antennas are
shaped like parabolas, or like large, curved bowls. The "axis," 9r boresight, is the line running
through the center of the bowl and perpendicular to the plane of the edge ofthe bowl.20 The
boresight shcmld extend directly into the antenna on the satellit~ with which the earth station is
communicating. The majority of the energy is transmitted along the boresight in what is called
the main beam ofthe antenna. The "off-axis" angle is the angle formed by the axis and any other
line running through the center of the bowl.21 The energy transmitted from an antenna forms
"ripples," alternately increasing and decreasing in magnitude as the off-axis angle increases.22

These ripples are called "side lobes."23

7. The antenna gain at various off-axis angles provides a measure of the
interference potential of that earth station to other in-orbit satellites. For example, the antenna
gain in the vicinity of2° off-axis provides a measure of the potential ofthat earth station to cause
interference to satellites located 20 away in orbit from the satellite with which the earth station is,
communicating. The gain of any earth station antenna must fall within the limits defined by
equations in the Commission's rules. In other words, the main beam and side lobes of an antenna
must fall within the limits specified by those equations.24 Decreasing the antenna diameter
produces wider main beams and larger side lobes. Thus, the antenna gain pattern envelope results
in a minimum earth station antenna diameter because at some point the main beam will become
wide enough to potentially cause unacceptable interference to adjacent satellites.25

17 Sixth Report and Order, 20 FCC Red at 5596 (para. 4).

18 Sixth Report and Order, 20 FCC Red at 5596 (para. 4), citing Notic.e, 15 FCC Red at 25133 (para. 9), 47
C.F.R. § 2.1.

19 Sixth Report and Order, 20 FCC Red at 5596 (para. 4), citing Notice, 15 FCC Red at 25133 (para. 9).

20 Sixth Report and Order, 20 FCC Red at 5596 (para. 4), citing Notice, 15 FCC Red at 25133 (para. 9).
This is true for center-fed antennas. However, since any portion ofth~ bowl will effectively reflect the
energy from the feed in the direction ofthe boresight, "offset fed antennas" can be constructed where the
boresight is not necessarily perpendicular to the plane ofthe antenna's edge.

21 Sixth Report and Order, 20 FCC Red at ~596 (para. 4), citing Notic~, 15 FCC Red at 25133 (para. 9).

22 Sixth Report an,d Order, 20 FCC Red at 5596 (para. 4), citing Notice, 15 FCC Red at 25133 (para. 9).
Examples of these ripples can be seen in the antenna gain pattern diagrams in Appendix A ofthe Notice.
Notice, 15 FCC Red at 25162-73 (App. A).

23 Sixth Report and Order, 20 FCC Red at 5596 (para. 4), citing Notice, 15 FCC Red at 25133 (para. 9).

24 Sixth Report and Order, 20 FCC Red at 5596 (para. 5), citing Notice, 15 FCC Red at 25133 (para. 10),47
C.F.R. § 25.209.

25 Sixth Report and Order, 20 FCC Red at 5596 (para. 5), citing Notice, 15 FCC Red at 25133 (para. 11),
Two Degree Spacing Order, 54 Rad. Reg. 2d at 605 (para. 93).
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meet the 2° orbital spacing technical requirements set forth in Part 25 ofthe Commission's
rules.26 In other words, if the earth station meets certain antenna diameter and power level
restrictions,27 we grant the earth station application without conducting a further technical review
to verify that the earth station will not cause unacceptable inteIierence into other satellite
systems.28 However, as the Commission explained previously in this proceeding, it is possible in
some cases for an earth station that does not meet all ofthe technical standards ofPart 25 to
operate without causing un.acceptable interference in a 2° orbital spacing environment.29 The
Commission explained' further that it conducts a case-by-case review ofeach ofthese, "non-'
routine" earth stations to determine whether the application can be granted.3D

C. Procedural History

9. Over the years, we have taken action to streamline our satellite and earth station
licensing rules and procedures when warranted.31 In addition, Section 11 of the Communications
Act requires that the Commission, in every even-numbered year beginning in 1998, review all
regulations that apply to the operations and activities of any provider oftelecommunications
service and determine whether any of these regulations are no lQnger necessary as the result of
meaningful economic competition between providers ofthe service.32 Section 11 further instructs
the Commission to "repeal or modify any regulation it determines to be no longer necessary in the
public interest. ,,33 Accordingly, in 2000, the Commission initiated a comprehensive review of

26 Fifth Report and Order, 20 FCC Rcd at 5674 (para. 17); Sixth Repo~t cind Order, 20 FCC Rcd at 559.7
(para. 6). See also Notice, 15 FCC Rcd at 25132 (para. 7), citing 47 C.F.R. Part 25.

27 47 C.F.R. §§ 25.134,25.209,25.211,25.212. See also Routine Licensing of Earth Station in the 6 GHz
and 14 GHz Bands Using Antennas Less than 9 Meters and 5 Meters in Diameter, respectively, for Both
Full Transponder and Narrowband Transmissions, Declaratory Order, 2 FCC Rcd 2149 (Com. Car. Bur.,
1987), cited in 47 C.F.R. § 25.134.

28 Fifth Report andOrder, 20 FCC Rcd at 5674 (para. 17); Sixth Report and Order, 20 FCC Rcd at 5597
(para. 6); Notice, 15 FCC Rcd at 25132 (para. 7). For purposes ofthis' Order, we define "routine" earth
stations as those that can be licensed without a case-by-case review. The Commission also grants "non­
routine" earth station applications, but those applications require a cas'e-by-case review to ensure that they
will not cause harmful interference in R'!wo-degree spacing environment.

29 Fifth Report and Order, 20 FCC Rcd at 5675 (para. 18), citing Notif!e, 15 FCC Rcd at 25132 (para. 7).

30 Fifth Report and Order, 20 FCC Rcd at 5675 (para. 18), citing Notice, 15 FCC Rcd at 25132 (para. 7).

31 Amendment ofPart: 25 ofthe Commission's Rules and Regulations to Reduce Alien Carrier Interference
Between Fixed-Satellites at Reduced Orbital Spacing and to Revise Application Processing Procedures for
Satellite Communications Services, First Report and Order, CC Docket No. 86-496, 6 FCC Rcd 2806
(1991) (1991 Streamlining Order); Streamlining the Commission's Rules and Regulations for Satellite
Application and Licensing Procedures, Reportand Order, mDocket 'No. 95-117, 11 FCC Rcd 21581
(1996) (/996 Streamlining Order). See also Fifth Report and Order, 20 FCC Rcd at 5670-71 (para. 9).

32 See Fifth Report and Order, 20 FCC Rcd at 5671 (para. 10), citing 47 U.S.C. § 161(a).

33 See Fifth Report and Order, 20 FCC Rcd at 5671 (para. 10), citing 47 U.S.C. § 161(b).
(continued ...)
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telecommunications and other regulations to promote meaningful deregulation and streamlining
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10. At the time the Commission started this review, its policy was to require non-
routine earth station applicants to submit a technical study demonstrating that the proposed earth
station will not cause unacceptable interference to 2°-complaint operations.35 The preferred form
of that technical study was the Adjacent Satellite Interference Analysis (ASIA) program as
described in Section 25.134(b).36 This analysis was often difficult and time consuming to
perform, because the information needed for the analysis is notreadily available from anyone
source, and the ASIA results can be subject to interpretation.37 Some of the data needed for ASIA
are availabl¢ only from individual satellite operators?8 Further, the operation of the non­
compliant earth station antenna must still be coordinated with adjacent satellite operations.39

11.: The Commission proposed and later adopted several earth station streamlining
measures in :this rroceeding. Among other things, it established a IS-year license term for earth
station licenses,4 and eliminated the licensing requirement for receive-only earth stations

(Continued from previous page)

34 Federal Communications Commission Biennial Regulatory Review 2000, StaffReport, CC Docket No.
00-175, 15 FCC Rcd 21084 (2000) (2000 Biennial Review StaffReport), cited in Fifth Report and Order,
20 FCC Rcd at 5671 (para. 10).

3S Fifth Report and Order, 20 FCC Rcd at 5675 (para. 18), citing Notice, 15 FCC Rcd at 25134 (para. 13),
47 C.F.R. § 25.209(t).

36 Fifth Report and Order, 20 FCC Rcd at 5675 (para. 18), citing Notice, 15 FCC Rcd at 25134 (para. 13),
47 C.F.R. § 25.l34(b). Concurrently with the Two Degree Spacing Reconsideration Order, the
Commission formed an Advisory Committee to obtain technical and ,operational expertise in implementing
Two Degree Spacing standards. Establishment ofan Advisory Committee on Implementation ofReduced
Orbit Spacing Between Domestic Fixed Satellites, Order, 102 FCC 2d 390 (1985). Among the Advisory
Committee's recommendations was to adopt ASIA as the generally accepted procedure for calculating
adjacent satellite interference. The Commission confirmed this determination in 1996, but also decided to
permit licensees and applicants to use their own interference analysis programs, provided that the program
is made available to the Commission and the public for review. 1996 Streamlining Order, 11 FCC Rcd at
21601-02 (para. 50).

37 Conducting an interference assessment using the ASIA program requires the collection of very specific
modulation and link budget parameters for all of the communication links being analyzed. Parameters such
as modulation indices, baseband frequencies, data and error correction coding rates, noise temperatures"
antenna gains, powers, and sometimes carrier frequency plans are required for the interfering and desired
communication links. Once these parameters are cellected, the ASIA computer program computes carrier­
to-interference (CII) ratios between the desired and interfering links. :Such detailed parameters are not
collected in the earth station licensing process and are generally available only from the individual satellite
system operators. See Fifth Report and Order, 20 FCC Rcd at 5675 (para. 18), citing Notice, 15 FCC Rcd
at 25134 (para. 13).

38 Fifth Report and Order, 20 FCC Rcd at 5675 (para. 18), citing Notice, 15 FCC Rcd at 25134 n.24.

39 Fifth Report and Order, 20 FCC Rcd at 5675 (para. 18), citing Notice, IS FCC Rcd at 25134 (para. 13).

40 See Notice, 15 FCC Rcd at 25143-44 (paras. 44-45); Amendment ofthe Commission's Space Station
Licensing Rules and Policies, 2000 Biennial Regulatory Review -- Streamlining and Other Revisions ofPart
(continued : ..)
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receiving transmissions from non-U.s.-licensed satellites on the Permitted LiSt.
41 The

Commission has also adopted a streamlined form for routine earth station applications, called

rQtm ~Y2.~Z, e\iIDinateu se'lera) outdated ru)es, an~ man~ateo e)ectronic n)ing for an eartn
station filings.42 ,

12. The primary focus ofthe Notice, however, was to streamline processing for two
types of non-routine earth station applications: (1) those seeking authority to operate an earth
station with an antenna diameter too small to meet the routine processing standards ofPart 25;43
and (2) those seeking authority to operate an earth station at a power level greater than those
specified in Part 25.44 For applications seeking authority to use Il small antenna, the Commission
proposed two alternative procedures. One procedure would allow the Commission to require the
applicant proposing a small antenna to operate at a lower power level to compensate for the
smaller antenna diameter.45 The second procedure, as proposed 'by the Commission in the Notice,
would allow applicants to submit certifications from target satellite operators, verifying that the

(Continued ,from previous page)
25 ofthe Commission's Rules Governing the Licensing of, and Spectrum Usage by, Satellite Network
Earth Stations and Space Stations, Notice ofProposed Rulemaking and'First Report and Order, ill Docket
Nos. 02-34 and 00-2LJ8, 17 FCC Rcd 3847, 3894-96 (paras. 139-46) (2002) (First Report and Order).

41 Amendment ofthe Commission's Space Station Licensing Rules ~d Policies, 2000 Biennial Regulatory
Review -- Streamlining and Other Revisions ofPart 25 ofthe Commission's Rules Governing the Licensing
of, and Spectrum Usage by, Satellite Network Earth Stations and Space Stations, Second Report and Order,
IB Docket Nos. 02-34 andOO-248, 18 FCC Rcd 12507 (2003) (Second Report and Order). For more on the
Pennitted List, see Amendment' of the Commission's Regulatory Policies to Allow Non-U.S. Licensed
Space Stations to Provide Domestic and International Satellite Servicein the United States, Order, ill
Docket No. 96-111, 15 FCC Rcd 7207 (1999) (DISCO 11 First Reconsideration Order).

42 Amendment ofthe Commission's Space Station Licensing Rules and Policies, 2000 Biennial Regulatory
Review -- Streamlining and Other Revisions ofPart 25 ofthe Commission's Rules Governing the Licensing
of, and Spectrum Usage by, Satellite Network Earth Stations and Space Stations, Third Report and Order
andSecondFurther Notice ofProposed Rulemaking, m Docket Nos. 02~34 and 00-248, 18 FCC Rcd 13486
(2003) (Third Report and Order); Amendment of.the Commission's Space Station Licensing Rules and
Policies, 2000' Biennial Regulatory Review -- Streamlining and Other Revisions ofPart 25 ofthe
Commission's Rules Governing the Licensing of, and Spectrum Usage by, Satellite Network Earth Stations
and Space Stations, Fourth Report and Order, ill Docket Nos. 02-34 ano 00-248,19 FCC Rcd 7419 (2004)
(Fourth Report and Order).

43 The smallest diameter antenna routinely licensed at C-band is 4.5 meters, and the smallest antenna
routinely liceu,Sed at Ku-band is 1.2 meters in diameter. See Fifth Report and Order, 20 FCC Rcd at 5676
(para. 20), citing Notice, 15 FCC Rcd at 25133 (para. 11). The size ofthe earth station antenna is important
since, in general, smaller antennas produce wider transmission beams, which, in tum, can create more
potential interference to adjacent satellite operations. Notice, 15 FCC Rcd at 25132 (para. 7).

44 See 47 C.F.R. §§ 25.134 (VSAT networks), 25.211 (video transmiSSIons), 25.212 (narrowband
transmissions). See also Fifth Rep'ort and Order, 20 FCC Rcd at 5676 :(para. 20), citing Notice, 15 FCC '
Rcd at 25140 (para. 31).

45 As explained further below, reducing the diameter of an earth statio~: antenna increases the side lobes.
Reducing the'transmit power ofthe earth station reduces the off-axis EIRP, however, and so can
compensate for the reduction in antenna diameter. See Fifth Report and Order, 20 FCC Rcd at 5676 (para.
20), citing'Nolice, 1'5 FCC Rcd at 25135-36 (paras. 15-19).
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operation of the small earth station antenna has been coordinated with other satellite operators
potentially affectedby the proposed non-routine emu station~(}. rOr app\ications to opelate at
non-routine power levels, the Commission propMed '8. Gentification procedure substantially
similar to that it proposed for applications for earth stations with non-routine antenna diameters.47

Finally, the Commission proposed codifying these procedures in Section 25.220 of its rules.48

13. A significant number of parties commented on ,the proposals in the Notice.49 In
addition, SIA filed several ex parte statements proposing a different approach.50 Although the
Commission had serious concerns with SIA's proposal, it adopt~d a Further Notice to allow
interested parties to comment on it.5l Based on the record developed in response to the Notice
and the Further Notice, the Commission decided in the Fifth Report and Order not to adopt SIA's
alternative procedure for non-routine earth stations because it was unduly complex and
unnecessarily burdensome for earth station arplicants.52 The Commission instead adopted its
original proposal as described in the Notice.5

,

14., In addition, in response to the Notice, some parties recommended increasing the
starting point for the earth station antenna gain pattern envelope. This would enable the
Commission to decrease the minimum routine earth station size. Therefore, in the Further
Notice, the Commission invited comment on several issues related to revising the earth station
antenna gain pattern envelope.54 The Commission decided to increase the starting point for the
antenna gain pattern envelope in the Sixth Report and Order, from 1.0° in the C-band and 1.25°
in the Ku-band to 1:5° in both bands.55 The Commission stayed the effectiveness of its antenna

46 Fifth Repori and Order, 20 FCC Red at 5676 (para. 20), citing Notice, 15 FCC Red at 25136-37 (paras.
20-24).

47 Fifth Report and Order, 20 FCC Red at 5676 (para. 20), citing Notice, 15 FCC Red at 25140-41 (paras.
31-33).

48 Fifth Report and Order, 20 FCC Red at 5676 (para. 20), citing Notice, 15 FCC Rcd at 25187-88 (App.
B).

49 Specifically, 13 comments were filed on March 26, 2001, and 11 replies were filed on May 7, 2001. See
Fifth Report and Order, 20 FCC Rcd at 5731 (App. A).

50 See, e.g., Letter from Dori K. Bailey of Latham and Watkins, to Magalie Roman Salas, Secretary, FCC
(dated Dec. 11,2001) (SIA December 10 Ex Parte Statement) (While,:the ex parte meeting was held on
December 10, 2001, the letter summarizing that meeting was filed on December 11, 2001).

51 2000 Biennial Regulatory Review -- Streamlining and Other Revisipns ofPart 25 ofthe Commission's
Rules Governing the Licensing of, and Spectrum Usage by, Satellite Network Earth Stations and Space
Stations, Further Notice ofProposed Rulemaking, IB Docket No. 00-248, 17 FCC Rcd 18585, 18631-33
(paras. 127-32) (2002) (Further Notice).

52 Fifth Report and Order, 20 FCC Rcd at 5680-82 (paras. 30-34).

53 Fifth Report and Order, 20 FCC Rcd at 5699 (para. 84). In this Or4er below, we make minor
modifications to the procedure for non-routine earth stations based on:proposals in a petition for
reconsideration ofthe Fifth Report and Order. See Section V. below.

54 Further Notice, 17 FCC Rcd at 18599-18613 (paras. 29-73).

55 Sixth Report and Order, 20 FCC Rcd at 5604-06 (paras. 22-25).
(continued ...)
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gain pattern revisions, however, while it considered a proposal for an off-axis EIRP approach for
FSS earth stations, set forth in the Third Further Notice which was adopted together with the

JjixthReport and Order.":JfJ We discuss this further below.

D. Off-Axis EIRP Approach

15. In response to the Notice, some commenters recommended adopting a new
envelope establishing off-axis EIRP spectral density limits.57 Commenters'argued that an off-axis
EIRP envelope would combine power density and antenna gain pattern requirements into one
rule, and would give earth station license applicants more flexibility because they would be able
to adjust their power to compensate for their antenna gain patterp, and vice versa.58 The
Commission adopted the Third Further Notice in part to invite comment on adopting an off-axis
EIRP density envelope for FSS earth stations.59 The Commission agreed that earth station license
applicants should have the flexibility to reduce their power leve~s to compensate for a higher
antenna gain pattern.60 The Commission also reasoned that an off-axis EIRP envelope might
enable it to act on earth station applications more quickly than would be possible under the
substantially similar procedure adopted in the Fifth Report and Order. Under that previous
procedure, earth station applicants proposing to use antennas with non-routine antenna gain
patterns were required to reduce their transmit power levels dB for dB to compensate for the
amount that its antenna gain pattern exceeds the envelope in Section 25.209.61 Moreover, the
Commission noted that an off-axis EIRP approach for conventi<;>nal C-band and Ku-band FSS
earth stations would be consistent with our treatment ofKa-band FSS earth stations, and earth
stations on vessels (ESVS).62 .

16. Eight parties filed comments in response to the Third Further Notice, and six
filed replies.63 In addition, AVL filed an ex parte statement on February 13,2006, to clarify and
in some cases to revise the proposals in its applications.64 SIA ~d ViaSat also filed ex parte

(Continued from previous page)

56 Sixth Report and Order, 20 FCC Red at 5614 (para. 50).

57 Third Further Notice, io FCC Red at 5621 (para. 72).

58 Third Further Notice, 20 FCC Red at 5621 (para. 72).

59 Third Further Notice, 20 FCC Rod at 5622 (para. ·74).

60 Third Further Notice, 20 FCC Red at 5622 (para. 74).

61 Third Further Notice, 20 FCC Red at 5622 (para. 74), citing Fifth Report and Order, 20 FCC Red at
5684-85 (paras. 41-42), 47 C.F.R. § 25.209(a).

62 Third Further Notice, 20 FCC Red at 5622 (para. 74), citing 47 C.F;.R § 25.138 (Ka-band earth stations);
Procedures to Govern the Use ofSatellite Earth Stations on Board Vessels in the 5925-6425 MHz! 3700­
4200 MHz Bands and 14.0Q4.5 GHz/11.7-12.2 GHzBands, Report and Order, IB Docket No. 02-10,20
FCC Red 674, 699,(para. 55) (2005) (ESV Order).

63 These parties are listed in Appendix A.

64 Letter from James L. Oliver, President, AvL Technologies, to Marlene H. Dortch, Secretary, FCC (dated
Feb. 13, 2006) (AVL Ex Parte Statement).
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(is
statements. Baseu on tnat recoro, ann for \ne reasons oiscussed be)ow, we aaopt the
Commission's off-axis EIRP proposal, but not as the only means of reviewing earth station .
applications as was originally proposed. Instead, the Commission will continue to treat as routine
applications for earth stations that fall within the traditional routine earth station processing
parameters. )n Section III. ofthis Order below, we address these issues in more detail.

17.: In addition, in the Third Further Notice, the Commission invited additional
comment on'two issues for which it needed to supplement the record. For the first issue,
regarding us~ ofcontention protocols in Very Small Aperture T:erminal (VSAT) networks, we
adopt a requ~rement that requires such contention protocol usage to be "reasonable." The second
issue involved coordination requirements for VSAT networks with remote terminals located in
the "Quiet Zone," a 13,000 square mile area in Virginia, West Virginia, and Maryland in which
the National Radio Astronomy Observatory (NRAO) conducts radioastronomy.66 We find that no
further revisions to the Quiet Zone coordination procedures are needed at this time. We discuss
these two issues in Section IV. below. Finally, we address petitions for reconsideration ofthe
Fifth Report and Order and Sixth Report and Order in Section V.67 We grant in part and deny in
part the petitions for reconsideration.

ill. OFF-AXIS EIRP

A. Review of Earth Station Applications Based on Off-Axis EIRP Envelope

18. Background. In the Third Further Notice, the Commission invited comment on
reviewing FSS earth station applications in the C-band and Ku-band solely on the basis of an off­
axis EIRP envelope.68 The Commission noted that this approach would give earth station license
applicants the flexibility to reduce their power levels to compensate for a higher antenna gain
pattern, and might also allow the Commission to act on certain ~arth station applications faster
than would be possible under a substantially similar procedure adopted in the Fifth Report and
Order.69 Moreover, the Commission noted that an off-axis EIRP approach for conventional C­
band and Ku-band FSS earth stations would be consistent with its treatment ofKa-band FSS earth
stations, and earth stations on vessels (ESVS).70 In the event that the Commission decided not to
adopt off-axis EIRP envelopes for FSS earth stations, it requested proposals for new minimum

65 Letter from Carolyn Tatum Roddy, Director ofRegulatory Affairs, SIA, to Marlene H. Dortch, Secretary,
FCC (dated Oct. 27, 2006) (SIA Ex Parte Statement); Letter from Elizabeth R. Park, Counsel for ViaSat,
Inc., to Marlene H. Dortch, Secretary, FCC (dated Dec. 14,2006) (VhiSat Ex Parte Statement).

66 See 47 C.F.R. § 25.203(f).

67 In this Order, we also dismiss three petitions for reconsideration ofthe 1996 Streamlining Order, 11 FCC
Rcd 21581, as moot or outside the scope ofthat proceeding.

68 Third Further Notice, 20 FCC Rcd at 5622 (para. 75). In the Third further Notice, the Commission also
explained why it decided to exclude Ka-band FSS earth stations and mobile satellite service (MSS) earth
stations from the off-axis EIRP envelopes it proposed for FSS earth stations in the C-band and Ku-band.
Third Further Notice, 20 FCC Rcd at 5625-26 (paras. 89-90). No one commented on that decision.

69 Third Further Notice, 20 FCC Rcd at 5622 (para. 74).

70 Third Further Notice, 20 FCC Rcd at 5622 (para. 74).
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routine antenna sizes based on the revised antenna gain pattern requirements adopted in the Sixth
Report and Order:1 " '

19. ' Discussion. SIA and Spacenet generally support adoption of an off-axis EIRP
envelope approach for FSS earth stations,72 and none ofthe commenters opposed this proposal.
Accordingly, for the reasons set forth in the Third Further Notice and summarized above, we
adopt such 0ff-axis EIRP envelopes. However, we wHl not review earth station applications
solely on the basis of off-axis EIRP envelopes, as proposed in the Third Further Notice. This is
in part because, as explainedfurther below, an off-axis EIRP approach is not well-suited for
analog video earth station applications.73 In addition, by continuing to give earth station
applicants the option of having their applications reviewed on the basis ofantenna size and power
levels as the Commission has done in the past, we can continue to take advantage of our
experience with 4.5 meter antennas in the C-band, and 1.2 meter antennas in the Ku-band.

20. In the Sixth Report and Order, the Commission adopted a number of revisions to
its antenna gain pattern rules. Specifically, the Commission decided to begin the antenna gain
pattern envelope at 1.5° off-axis within the GSO orbital arc for C-band and Ku-band earth
stations, and 3.0° off-axis outside the GSO orbital arc for Ku-band earth stations.74 The
Commission also increased its backlobe requirements for Ku-band earth stations to 0 dBi for off­
axis angles greater than 85°.75 The Commission stayed the effectiveness ofthese rule revisions,
however, pending its decision on whether to adopt an off-axis EIRP envelope methodology for
reviewing FSS earth station appiications.76 Here, we have decided to adopt an off~axis EIRP ,
envelope methodology 'as one option for earth station applicants; Accordingly, the antenna gain
pattern rule revisions adopted in the Sixth Report and Order will take effect concurrently with the
other rule revisions we adopt in this Order.

B. Development of Off-Axis EIRP :Envelope for FSS Earth Stations

1. Circular C-band and Ku-band Earth Stations

21. Background. Generally, an off-axis EIRP envelope is determined by the
applicable earth station antenna gain pattern envelope and the allowed EIRP density into the
antenna.77 The allowed EIRP density from the antenna decreases as the off-axis angle increases.
In the Third Further Notice, the Commission invited comment on basing the off-axis EIRP
envel~pes for C-band and Ku-band earth stations on the antenna'gain pattern envelopes and

71 Third Further Notice, 20 FCC Red at 5622 (para. 75).

72 SIA Comments at 6-7; Spaeenet Comments at 1-3. See also AVL Ex Parte Statement at 3.

73 See Section III.BA. below.

74 Sixth Report and Order, 20 FCC Red at 5614 (para. 49).

75 Sixth Report and Order, 20 FCC Red at 5614 (para. 49).

76 Sixth Report and Order, 20 FCC Red at 5614 (para. 50).

77 Third Further Notice, 20 FCC Red at 5623 (para. 77), citing ESV Order, 20 FCC Red at 699 (para. 55).,,
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power requir~ments in Part 25 that were revised to begin at the angles established in the Sixth
Report and Order78 'those oW-axis E\Rll e\\'Je\()~e~ ~ete ~et \91\\\ \1.\ t\\t Third Further Notice;9
and are reprinted in Appendix C to this Order.

22. SIA supports the Commission's proposed off-axis EIRP envelopes for C-band
earth station antennas greater than or equal to 2.4 meters in diameter. and for Ku-band earth
station antennas greater than or equal to 0.7 meters in diameter.8o SIA. however, asserts that the
Commission's proposal to start the off-axis EIRP envelope at 1..50 does not adequately protect
against mispointing of an antenna by 0.50 or less, as the Commission found in the Sixth Report
and Order.81 SIA further recommends that, for C-band earth station antennas less than 2.4 meters
in diameter, and for Ku-band earth station antennas less than 0.7 meters in diameter, the
Commission; adopt off-axis EIRP envelopes that limit off-axis EIRP in the sidelobes greater than
60 slightly more than as proposed in Appendix C. Specifically,: SIA recommends that those off­
axis EIRP limits be applied at off-axis angles 0.50 less than they would be under the
Commission's proposals.82 Examples of SIA's proposed off-axis EIRP envelopes are set forth
below. Global VSAT Forum supports SIA's proposal to establi~h a different set of off-axis EIRP
envelopes for smaller earth station antennas.83 AVL questions whether SIA's proposal is too
regulatory.84 ViaSat argues that a separate mask for small earth station antennas might
discourage technological developments involving such antennas.85

Table 1
Off-Axis EIRP Envelope Proposed for

C-Band Digital Earth Station Applications in
the Third Further Notice, Appen~ix C,

Table 11(1), with SIA's Proposed Revisions for
Earth Stations Less Than 2.4 Meters in Diameter

- 2510 108 dBW/4 kHz For 1.50
::; 8::; 6.5 0

dBW/4 kHz For 6.5 0 < e:s 8.70

dBW/4 kHz For 8.70 < e:s 47.50

dBW/4 kHz For 47.5 0 < e:s 1800

78 Third Further Notice, 20 FCC Rcd at 5623 (para. 77). c

79 Third Further Notice, 20 FCC Rcd at 5653-56 (App. C).

80 SIA Comments at 16.

81 SIA Comments at 12-15.

82 SIA Comments at 17-18. See also SIA Ex Parte Statement at 4.

83 Global VSAT Forum Reply at 1-2.

84 AVL Reply at 1.

85 ViaSat Ex Parte Statement at 4-8.
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Table 2
Off-Axis EIRP Envelope Proposed for

1\.u-lland DigitalEartb Station AppUcations in .
the Third Further Notice, Appendix C,

Table IV(l), with SIA's Proposed Revisions for
Earth Stations Less than 0 7 Meters in Diameter.

15 - 1010e;lO(N) - 2510e;lOe dBW/4kHz For 1.50 < e < 6.50

-6 -1010e;1O(1'r) dBW/4kHz For 6.50 < e < 8.70

18 -1010e;100' ) - 2510e;lOe dBW/4kHz For 8.70 < e< 47.50

- 24 -IOloglO(N) dBW/4kHz For 47.50 < e< 84.50

- 14 -1 OloR;lO(N) dBW/4kHz For 84.50 < e < 1800

23. . Discussion. We decide against adopting SINs proposal. First, we disagree with
SIA's contention that the antenna gain pattern requirements adopted in the Sixth Report and
Order do not adequately account for the potential for pointing error. In the Sixth Report and
Order, the Commission explained why it decided to start the antenna gain pattern envelope at
1.50 off-axis.. That decision was based on comments in the record from several parties, including
SIA, that the main beams ofa number of sub-meter Ku-band antennas could meet this
requirement,86 Furthennore,the Commission observed that, in the United States, the difference
between the geocentric angle and the topocentric angle is 0.1 0 to 0.20

, depending on the elevation
angle ofthe earth station.87 The difference between these two angles provides an additional
safeguard against adjacent satellite interference.88

..

24. Furthermore, even assuming that SIA is correct .that starting the antenna gain
pattern envelope at 1.50

. off-axis does not adequately protect against adjacent satellite
interference, we disagree that SIA's proposal before us now would remedy the issue it raised.
Other than changing the starting point for the antenna gain pattern, the antenna gain pattern
envelope was unchanged in the Sixth Report and Order. In other words, the Sixth Report and
Order revised the earth station antenna gain requirements only for the main beam of the antenna.
The limits on side lobe gain were not affected by the Sixth Report and Order. In effect, SIA
claims that the Sixth Report and Order allows the main lobe to be too wide. However, SIA's
recommendation would result in only slight revisions to the Commission's side lobe
requirements.89 Adopting SIA's recommendation would not have any effect on the width ofthe
main lobe.90

86 Sixth Report and Order, 20 FCC Rcd at 5604 (para. 22).

87 Sixth Report and Order, 20 FCC Rcd at 5604 (para. 22). The geocentric angle is the angle measured
from the centel; ofthe earth, and the topocentric angle is the angle mea~ured from the surface ofthe earth.
See Further Notice, 17 FCC Rcd at 18640-41 (App. B). .

88 Sixth Report and Order, 20 FCC Rcd at 5604 (para. 22), citing Further Notice, 17 FCC Rcd at 18640-41
(App. B).

89 Specifically, SIA's proposal would revise the earth station antenna gain pattern envelope from 6.50 to 7°,
8.7° to 9.2°, or 47.5° to 48° off-axis. .

90 Although we disagree with SIA's contention that the antenna gain pattern requirements adopted in the
Sixth Report and Order do not adequately account for the potential for pointing error, we find that a
relatively minor adjustment to those antenna gain pattern requirements would further reduce the potential
for harmful interference resulting from pointing error. Specifically, in the Third Further Notice, the
(continued ...)
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25. Background. When viewed from any point on the earth's surface, satellites near
each other in the geostationary satellite orbit (GSa) appear to lie approximately in one plane.91 In
the Sixth Report and Order, the Commission decided to begin the Ku-band antenna gain pattern
envelope outside the GSa orbital plane at 3.00 off-axis, in order to facilitate development of more
advanced elliptical antennas.92 The Commission also tentatively concluded that it would start the
Ku-band off-:-axis EIRP envelope outside the GSa orbital plane at 3.00 off-axis.93

26.: With respect to the C-band, however, the Commission specifically invited
comment in the Third Further Notice on whether it should start the C-band antenna gain pattern
envelope outside the Gsa orbital plane, and the comparable C-band off-axis EIRP envelope, at
3.00 off-axis, rather than 1.50 off-axis.94 The Commission note,d that adopting this proposal
would facilitate routine processing standards for elliptical C-band earth station antennas.95 The
Commission also invited comment on whether the existing coordination procedure in Section
25.203(c) o~the Commission's rules is adequate for coordinating elliptical C-band earth stations
with terrestrial wireless operations.96 Finally, the Commission inquired whether it should
increase the ,minimum angle of elevation for elliptical C-band earth stations above the 50
minimum currently in the rules, to further reduce the possibility ofharmful interference to
terrestrial wireless operations, in the event that the Commission adopts the rule proposed.here. 97

27.' Discussion. None ofthe commenters in this proceeding directly address the
Commission's proposal to start the C-band and Ku-band off-axis EIRP envelopes outside the
Gsa orbital plane at 30 off-axis. Accordingly, we adopt the Commission's proposal, to facilitate

(Continued from previous page)
Commission proposed defining the off-axis EIRP envelope for C-band and Ku-band FSS earth stations on
the basis ofdegrees away from the axis ofthe main lobe. Third Further Notice, 20 FCC Rcd at 5653-56
(App. C). Instead of that approach, we could define the off-axis EIRP envelope on the basis ofa line from
the focal point ofthe antenna to the target satellite, within the plane determined by the focal point of the
antenna and the line tangent to the arc of the geostationary satellite orbit at the position of the target
satellite. This approach would cause VSAT network operators with excessively mispointed antennas to
violate the antenna gain pattern rules. Accordingly, as a logical outgrowth of the off-axis EIRP envelopes
proposed in the Third Further Notice, and in response to SIA's concerns regarding pointing error expressed
in the record, we defme the off-axis EIRP envelopes for C-band and Ku-band FSS earth stations
consistently with the off-axis EIRP envelopes for ESVs.

. 91 Sixth Report and Order, 20 FCC Rcd at 5599 n.25.

92 Sixth Report and Order, 20 FCC Rcd at 5610 (para. 38).

93 Third Further Notice, 20 FCC Rcd at 5623 (para. 78).

94 Third Further Notice, 20 FCC Rcd at 5624 (para. 82).

9S Third Further Notice, 20 FCC Rcd at 5624 (para. 82).

96 Third Further Notice, 20 FCC Red at 5624 (para. 82).

97 Third Further Notice, 20 FCC Rcd at 5624 (para. 82), citing 47 C.F.R. § 25.205.
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elliptical earth station antennas. We also conclude that, since no one advocated new coordination
\,rocedures for e\\i\'tica\ C-band earth stations, none are needed at this time.

28. SIA opposes increasing the minimum elevation angle for elliptical C-band earth
stations because it might unreasonably limit the use of such earth stations in northern latitudes.98

No one argues in favor ofthis restriction. On the basis ofthe record on this issue, we find that
SIA is persuasive, and no revision to the current minimum elevation angle rules is needed at this
time.

29. AVL recommends requiring that the major axis ofelliptical antennas be aligned
with the GSa plane.99 We conclude that starting the off-axis EIRP envelope at 1.50 off-axis
within the GSa orbital plane, and at 3.00 outside that plane, has the same effect as requiring
elliptical antennas to be aligned with the GSa plane in most cases. Thus, AVL's recommendation
would simply state explicitly a requirement that is now implicit in the Commission's rules.
Therefore, we adopt AVL's suggestion.

3. Analog Video

30. Background. As noted above, the Commission proposed replacing the current
routine earth station licensing standards, based on antenna size and power levels, with procedures
based exclusively on off-axis EIRP envelopes. lOo In addition, the Commission based its proposed
off-axis EIRP envelopes on the antenna gain pattern envelopes ,and EIRP density limits in Part 25,
revised to begin at the angles established in the Sixth Report and Order. IOI Analog video services
present unique issues under this approach, because Part 25 has historically provided EIRP limits
rather than EIRP density limits on analog video transmissions.102 In the Third Further Notice, the
Commission requested comment on three options for addressing these analog video transmission
issues: (1) applying the off-axis EIRP envelopes for other narrdwband analog transmissions to
analog video transmissions; (2) developing new off-axis EIRP envelopes for analog video
transmissions; or (3) prohibiting analog video transmissions, after a one-year transition period.l03

The Commission'assumed that eliminating analog video might:be reasonable because the use of
analog generally in satellite transmissions: is declining. I04 The Commjssion also explained that
analog video transmissions are more susceptible to harmful interfereace from other transmissions
and more likely to cause harmful interference to other transmissions.lOS

98 SIA Comments at 7.,

99 AVL Comments at 4; AVL Ex Parte Statement at 2.

100 Section III.A. above, citing Third Further Notice, 20 FCC Rcd at 5622 (paras. 74-75).

101 Section III.B.l. above, citing Third Further Notice, 20 FCC Rcd at 5623 (para. 77).

102 See Third Further Notice, 20 FCC Rcd at 5624 (para. 84).

103 Third Further Notice, 20 FCC Rcd at 5624-25 (paras. 85-88).

104 Third Further Notice, 20 FCC Rcd at 5625 (para. 87).

lOS Third Further Notice, 20 FCC Rcd at 5625 (para. 87), citing Fifth Report and Order, 20 FCC Rcd at
5706 (para. 106); Amendment ofPart"25 ofthe~Commission's Rules and Regulations to Reduce Alien
Carrier Interference Between Fixed-Satellites at Reduced Orbital Spacings and to Revise Application
(continued ...)'
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3\. Discussion. SlA claims that it is not ~oss\b\e to deve\o\l an off-axisB\~
envelope fot analog video signals because the power spectral density ofsuch signals fluctuates. 106
SES Ameriqom opposes new ana10g video regulations because the current rules are working
well. IO

? In addition, a number of commenters oppose eliminating analo§ video transmissions,
because a substantial number of customers are still using analog video.' 8 Several maintain that
neither a prohibition nor a transition requirement is necessary because analog video users are in
the process of converting to digital video already.109 Many parties assert that a one-year
transition period would not be adequate. IIO Commenters also maintain that a premature transition
to digital would be prohibitively expensive. III Several commenters argue that the relative
susceptibilitY to harmful interference of analog video signals is not relevant, because satellite
operators have been accommodating those signals for years.I 12 NPS claims that digital
transmissiOIis are more likely to be perceived as a potential root cause of harmful interference.113

32. : We adopt SES Americom's and SIA's proposal to retain the current regulatory
framework :for analog video services at this time. II4 The record in this proceeding has shown
convincingly that requiring the transition from analog to digital video transmissions proposed in
the Third Further Notice would be unreasonably expensive and burdensome.

(Continued from previous page)
Processing Procedures for Satellite Communications Services, Second Report and Order and Further
Notice ofProposed Rulemaking, CC Docket No. 86-496, 8 FCC Rcd, 1316, 1320 (para. 24) (1993) (Ku­
bandAntenna Gain Pattern Revision Order).

106 SIA Co~ents at 21-22. See also EchoStar Reply at 4; NPS Reply at 4; SIA Ex Parte Statement at 5.

107 SES Americom Comments at 7.

108 SES Americom Comments at 6-7; NCTA Comments at 1-4; Time. Warner Comments at 3-4; NPS
Comments at 2-3; Joint Commenters Comments at 3-6. See also EchoStar Reply at 5.

109 SES Americom Comments at 7; Time Warner Comments at 5-6; SIA Comments at 26; NPS Comments
at 6; Joint Commenters Comments at 6; EchoStar Reply at 4; NPS Reply at 5; SIA Reply at 5. See also
SIA Ex Parte State~ent at 6.

110 NCTA Comments at 3-4; Time Warner Comments at 3-4; SIA Comments at 27-29; NPS Comments at
7-8; NPS Reply at 5.

111 NCTA Comments at 1-4; Time Warner Comments at 3-5; SIA Comments at 27-29; Joint Commenters
Comments at 6-7; EchoStar Reply at 2-3; NPS Reply at 4; SIA Reply at 6-8. See also SIA Ex Parte
Statement at (j.

112 SIA Comments at 23-26; SES Americom Comments at 4-6; Time. Warner Comments at 6; NPS
Comments at 5; Joint Commenters Comments at 2-3; EchoStar Reply at 3-4; SIA Reply at 5. See also SIA
Ex Parte Statement at 6.

113 NPS Comments at 3-6.

114 SES Americom Comments at 3-4; SIA Reply at 4.
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33. The Commission included a"101og(N)l' term in its proposed DiP-axis BmP
envelopes to account for the use of frequency division multiple access (FDMA),. time division
multiple access (TDMA), or code division multiple access (CDMA) technique for digital earth
stations in VSAT netWorks.IIs The effect of these terms is to regulate off-axis EIRP on a per­
earth station·basis rather than an aggregate basis. SIA supports the per earth station approach.1I6

SIA asserts, however, that this approach miT-ht not be best for the Aeronautical Mobile Satellite
Service (AMSS) operating in the Ku-band.17 We are considering AMSS in another proceeding
and will determine how best to treat AMSS on the basis ofthe record in that proceeding. l18

Similarly, we have considered separately various approaches to regulating off-axis EIRP for
ESVs in the C- and Ku-bands,119 and are considering vehicle-mounted earth stations in the Ku­
and extended Ku-bands. 120

34.' Finally, SIA asserts that it has found some mathematical errors in the
Commission's proposed off-axis EIRP envelopes in Appendix C ofthe Third Further Notice. l2l

We agree with SIA in some cases, and disagree in others. These issues are discussed in more
detail in Appendix D to this Order.122

liS See Third Further Notice, 20 FCC Red at 5653-56 (App. C). Specifically, the Commission included a
"IOlog(N)" tenn for the EIRP limits of digital earth stations, where N is set equal to 1 for TDMA and
FDMA networks, and Nis the maximum number ofco-frequency sinmltaneously transmitting earth
stations in the same satellite receiving beam for CDMA networks.

116 SIA Comments at 11.

117 SIA Comments at 11; SIA Reply at 8-9.
.

118 See Service Rules and Procedures to Govern the Use ofAeronautical Mobile Satellite Service Earth
Stations in Frequency Bands Allocated to the Fixed Satellite Service,:Notice ofProposed Ru/emaking, IB
Docket No. 05-20, 20 FCC Red 2906 (2005) (AMSS NPRM).

119 See Procedures to Govern the Use of Satellite Earth Stations on Board Vessels in the 5925-6425
MHzl3700·4200 MHz Bands and 14.0-14.5 GHzll1.7-12.2 GHz Banps, Report and Order, IB Docket No.
02-10,20 FCC Red 674 (2005) (ESV Order) (petitions for reconsideration pending).

120 See Amendment ofParts 2 and 25 ofthe Commission's Rules to Allocate Spectrum and Adopt Service
Rules and Procedures to Gevem the Use ofVehicle-Mounted Earth Stations in Certain Frequency Bands
Allocated to the Fixed-Satellite Service, Notice ofProposed Ru/emaking, IB Docket No. 07-101,22 FCC
Red 9649 (2007).

121 SIA Comments at II and 16 n.25; Third Further Notice, 20 FCC Red at 5653-56 CAppo C).

122 In particular, we disagree with SIA's implicit assumption that the Commission overstated the off-axis
EIRP limit between 70 and 9.20 off-axis by 0.1 dB/4 kHz. We explain this conclusion in Appendix D.
When we discuss SIA's alternative proposal in Section III.E. below, we adjust its proposal by 0.1 dB/4 kHz
to correct for SIA's assumption.
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35.: background In the J'hirdFurthdf Notice, the Commission noted that its rules
protect earth stations from interference to the extent that the antenna conforms to the antenna gain
reference patterns specified in its rules.123 Accordingly, the Commission invited comment on
whether to adopt a standard 'comparable to Section 25.209(c) to protect earth stations from
harmful interference, in the event that it decided to replace the current antenna gain reference
pattern requ~ements in Section 25.209 with an off-axis EIRP envelope for earth stations in the
fixed satellite service.124 The Commission also asked whether its decision to start the antenna
gain reference pattern at 1.50 from the main lobe affect an earth station operator's ability to claim
protection from harmful interference.125

36.: Discussion. SIA supports the Commission's proposal to provide protection from
interference starting at 1.50 off-axis, to be consistent with the off-axis EIRP envelope starting
point,126 None of the other commenters opposed this approach. We find that it would be
reasonable tt;) adopt the Commission's proposal to require earth 'stations licensed under the off­
axis EIRP procedure we adopt here to be protected from interference starting at 1.50 off-axis.
This is consistent with the Commission's historical practice of protecting earth stations from
interference to the extent that a routine earth station would be expected to receive interference.

D. Resolution of Harmful Interference Complaints

37.' The Commission concluded that its existing pr9cedures for resolving complaints
of harmful interference has been generally effective, and proposed continuing to apply those
procedures under an off-axis EIRP envelof:e approach for earth station licensing. 127 SIA supports
retaining the current resolution procedure, 28 and no one else commented on this issue.
Accordingly; we find that there is no reason to depart from our current procedures for resolving
complaints ofharmful interference.

E. Alterative fointing Error Proposals

1. SIA Alternative Proposal

38. Background. As an alternative, SIA proposes that the Commission allow small
antenna earth station applicants to show that they can maintain ~ pointing error of less than 0.50

off-axis, and meet off-axis EIRP envelopes that are slightly les~ restrictive than those proposed by
SIA and set forth in Tables I and 2 above.129 Specifically, for small Ku-band digital earth station

123 Third Further Notice, 20 FCC Red at 5626 (para. 91), citing 47 C.F.R. § 25.209(c).

124 Third Further Notice, 20 FCC Red at 5626 (para. 91).

125 Third Further Notice, 20 FCC Red at 5626 (para. 91).

126 SIA Comments at 8.

127 Third Further Notice, 20 FCC Red at 5627 (para. 92), citing 47 C.F.R. § 25.274.

128 SIA Comments at 9.

129 SIA Comments at 19-20.
(continued ...)
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applications, -and for any pointing error "p" less than 0.5°, SIA would use the off-axis EIRP
envelo\?e set forth below. SIA maintains that this would ~\ve earth stat\cl\\ 0\letatots an \n~~\\t\~~

to improve their pointing accuracy.13D .

39. Discussion. We do not adopt SIA's alternative proposal. First, as the .
Commission has explained before, the purpose of distinguishing between routine and non-routine
earth stations is to identify classes of earth stations that can be authorized without a detailed,
case-by-case engineering review.!3! Under SIA's alternative proposal, earth station applicants"
would be required to provide some kind of technical showing to demonstrate their pointing
accuracy, and this requirement is inconsistent with the Commission's goal of establishing new
routine earth station standards. Second, in the Sixth Report and Order, the Commission found
that starting the antenna gain pattern envelope for FSS earth stations at 1.5° off-axis adequately
accounts for the potential for pointing error.!32 Accordingly, w¢ conclude here that we do not
need any rules other than those adopted in this Order to account for the potential for pointing
error in FSS earth station antennas.

2. AVL Proposals

40. Background. AVL recommends routine processing for applications for earth
stations that can be pointed very accurately. Specifically, AVL notes that it manufactures an
earth station antenna with a computerized pointing mechanism. 'AVL also asserts that this
mechanism by itself should be adequate to process the earth station routinely, regardless of
whether the antenna gain pattern intersects the antenna gain pattern envelope at an off-axis angle
greater than 1.5°.133 AVL maintains that any FSS antenna could, become mispointed due to wind,
refers to the effects ofwind as "backlash," and suggests adopting standards for limiting
backlash.134 AVL contends that the risk from hannful interference to adjacent satellites resulting
from a mispointed main beam is greater than the risk resulting from larger side lobes, and

(Continued from previous page)

130 SIA Comments at 19.

131 See Fifth Report and Order, 20 FCC Red at 5680 (para. 30).

-132 Sixth Report and Order, 20 FCC Red at 5604 (para. 22).

133 AVL Comments at 1-4.

134 AVL Comments at 4. •
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suggests tha~ the Commission should focus its attention on preventing the edge of the main beam
of antennas from being pointed at an adjacent satellite.135 SIA and Global VSAT Forum support
A.VlJ~ ~oa\ of eBtab\\B\\\\\~ \\\ce\\t\'Je'& lot bettet ~O\\\t\\\~ acc\\~ac~, U\\\ \)\\\~ \l \\ cal'be ~\)\\e \\\a
technologically neutral manner. 136 In addition, 8IA points out that AVL's proposal appears to
assume, incorrectly, that pointing accuracy is the only factor that might cause adjacent satellite
interference, and contends that an off-axis EIRP approach is a more effective method for
addressing adjacent satellite interference.137

41.: AVL also proposes requiring all non-routine temporary-fixed earth station
applicants t() demonstrate the pointing accuracy of their antennas.138 SIA replies that such
detailed increases in regulation are not necessary.139 SIA further contends that AVL has not
explained why there should be additional regulations for temporary-fixed earth stations, nor
provided sufficient detail for its proposal. 140

42. Discussion. We decline adopting AVL's proposals. First, we agree with SIA that
AVL appears to assume, incorrectly, that antenna pointing accuracy is the only factor that might
cause adjacent satellite interference. Clearly, sidelobe transmissions are another factor, and SIA
is correct in asserting that an off-axis EIRP envelope would address sidelobe issues more
effectively than AVL's proposal would. Although we agree with AVL that the width of the main
beam ofan antenna is also an important factor, AVL does not explain how its suggested pointing
accuracy requirements by themselves, without antenna gain pattern rules or off-axis EIRP rules
that result in limiting the width of the main beam, would be effective in preventing harmful
interference: Second, AVL's proposal appears to require a case-by-case review ofpointing
accuracy showings, and therefore would not be well-suited for a routine licensing approach.
Third, we share SIA's and Global VSAT Forum's concerns regarding whether AVL's proposal is
technologically neutral.

43. In addition, we conclude that AVL has not shown that the new requirements it
recommends for non-routine temporary-fixed earth stations are, warranted at this time. Generally,
the Commission has received few, ifany, complaints ofharmfgl interference resulting from
temporary-fixed earth stations.141 Thus, we have no basis for concluding that the procedures for
non-routine earth stations adopted in the Fifth Report and Ord~r might be inadequate for non­
routine temporary-fixed earth stations. Moreover, we agree with SIA that, ifthere were some
basis for additional regulations for non-routine temporary-fixed earth stations, AVL does not
describe its proposal in sufficient detail to adopt it here.

135 AVL Ex Parte Statement at 2; AVL Reply at I.

136 SIA Reply at 9-10; Global VSAT Forum Reply at 2.

137 SIA Reply at 11.

138 AVL Co~ents at 4.

139 SIA Reply at 13-14.

140 SIA Reply at 14.

141 See Fifth Report and Order, 20 FCC Rcd at 5709 (para. 113) (no complaints ofharmful interference
resulting from Ku-band earth stations from 1993 to the time the Order was adopted in 2005).
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44. Background. As the Commission explained in the Fifth Report and Order,
among other places, the Commission has historically distinguished between routine and non­
routine earth station applications.142 Earth station operators have been allowed to exceed the
Commission's earth station technical requirements, provided that they can show that they will not
cause harmful interference to other licensed operations.143 In the Third Further Notice, the
Commission solicited comment on whether earth station operators should continue to be allowed
to exceed the applicable off-axis EIRP envelope, in the event it adopted such envelopes.144

Alternatively, the Commission invited comment on allowing only earth stations operating in
bands that are not shared with other services to exceed the applicable off-axis EIRP envelope. 14S

, '

45. The Commission requested comment on issues that would be raised if earth
station applioants were allowed to exceed the applicable off-axis EIRP envelope. In particular,
the Commission proposed requiring such earth station applicants to follow one of the streamlined
procedures adopted in the Fifth Report and Order for considering non-routine earth station
applications. 146 Under that procedure, an applicant must obtain ':certifications from the operators
of satellites with which the earth station operator plans to communicate, showing that those
satellite operators have coordinated with the operators of satellites located within six degrees of
the target satellite.147 The Commission also invited parties to propose alternative procedures.148

46. Finally, the Commission requested comment ori whether it can continue to expect
satellite operators to coordinate their operations in good faith. 149 If not, the Commission invited
comment on whether it would be necessary to impose some kind of penalty for failing to
coordinate in good faith, and if so, a number of options for such a penalty.lso

47. Discussion. None ofthe commenters address the proposal to prohibit all or some
earth station operators from exceeding the off-axis EIRP envelope. Instead, the parties focus on
the showing'that should be required of such earth station appIiG~nts. Spacenet recommends

142 See Fifth Report and Order, 20 FCC Red at 5674-75 (paras. 17-18).

143 See Fifth Report and Order, 20 FCC Red at 5675 (para. 18).

144 Third Further Notice, 20 FCC Red at 5627 (para. 94).

145 Third Further Notice, 20 FCC Red at 5627 (para. 94).

146 Third Further Notice, 20 FCC Red at 5627·28 (paras. 94-95). See also Fifth Report and Order, 20 FCC
Red at 5685·88 (paras. 44-52). '

147 Fifth Report and Order, 20 FCC Red at 5688-89 (para. 52), 5699 (para. 84).

148 Third Further Notice, 20 FCC Red at 5627-28 (para. 95).

149 Third Further Notice, 20 FCC Red at 5628 (para. 96).

150 Third Fur.ther Notice, 20 FCC Red at 5628 (para. 96).
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retaining the coordination procedure adopted in the Fi({h Report and Order for earth station

a~~\\cat\o\\sthat excee\\ t\\e off-axis"B~ e\\'Je\o~e.\ \ ~l~ a~~ert~ t\\at aK\da~\ts s\\o\\\d be
signed by both the target and adjacent satellite operators,152 SIA opposes any punitive measures
to enforce coordination agreements as unnecessary, however.15~

48. As an initial matter, we will allow earth station applicants to exceed the off-axis
EIRP envelope upon an appropriate showing that such operations will not cause harmful
interference to other licensees. This is consistent with the C01Il:mission's past practice, as
explained in the Fifth Report and Order. I54 Furthermore, nothing in the record suggests that we
should change our practice as a result of our adoption of an off.;,axis EIRP envelope approach for
FSS earth stations.

49. . We also find that the certification procedure adopted in the Fifth Report and
Order provides a good basis for determining whether any particular earth station operator should
be allowed to exceed the off-axis EIRP envelope.155 The Commission found in that Order that
this certification procedure is a reasonable method for expediting review of non-routine earth
stations witij.out increasing the risk ofharmful interference to other licensed operations.156

Spacenet supports this approach. IS7 SIA, the only other commenter on this issue, recommends
requiring both target satellite operators and adjacent satellite operators to certify that coordination
has been completed,I58 but does not sufficiently justify its recommendation. SIA also suggested
that both target satellite operators and adjacent satellite operators submit certifications as part of
its 2001 alternative to the Commission's proposed non-routine earth station procedure.159 At the
time, the Commission tentatively concluded that requiring additional certifications from adjacent
satellite operators would create unnecessary additional administrative burdens on non-routine
earth station applicants,I60 and specifically asked parties to add,ress that tentative conclusion.I6I

SIA did not address that issue at that time.162

151 Spacenet Comments at 2-3.

152 SIA Comments at 9.

153 SIA Com~ents at 10.

154 Fifth Report and Order, 20 FCC Rcd at 5674-75 (paras. 17-18).

ISS Fifth Report and Order, 20 FCC Rcd at 5685-89 (paras. 44-52).

156 Fifth Report and Order, 20 FCC Rcd at 5688-89 (para. 52).

157 Spacenet Comments at 2-3.

158 Fifth Report and Order, 20 FCC Rcd at 5674-75 (paras. 17-18).

159 See Further Notice, 17 FCC Rcd at 18632 (para. 129).

160 See Further Notice, 17 FCC Rcd at 18632 (para. 129).

161 See Further Notice, 17 FCC Rcd at 18633 (para. 132).

162 Fifth Report and Order, 20 FCC Rcd at 5681 (para. 31) ("In addition, other than clarifying and
explaining its proposal to treat an earth station's transmit operations differently from its receive operations,
SIA has not addressed many ofthe concerns the Commission raised in the Further Notice. ")
(continued ...)
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50. : In the Third Further Notice, t\\e C~mm\~~\~l\ a~a\l\ \\l.)\e~ \\\a\ \\\\a~ \\\~\(')l\~a\\~
relied on satellite operators to work together cooperatively to reach coordination agreements,163

and "request[ed] comment on whether our expectation of good-faith coordination among satellite
system operators is well-founded and is self-policing."164 Neither SIA nor any other commenter
has provided a basis to question the Commission's expectation of good-faith coordination.
Moreover, even if a target satellite operator neglected to coordinate with an affected adjacent
satellite operator, the Commission's procedure includes an additional opportunity for those
satellite operators to comment.165 Accordingly, we find again that requiring certifications from
adjacent satellite operators would be unnecessarily burdensome for non-routine earth station
operators, and we have decided not to adopt this proposal.

51. Finally, we agree with SIA that punitive measures to enforce coordination
agreements are not necessary. We base this conclusion on our discussion above that we have
always relied on satellite operators to work together to coordinat~ their operations, and we expect
that cooperation to continue.

2. Alternative Procedure

52. Background. Spacenet would also give earth station operators an opportunity to
submit technical demonstrations ofharmful interference potential, so that satellite operators are
not given too much influence over the earth station licensing process. 166 SIA responds that
allowing earth station operators to exceed the off-axis EIRP envelope without coordination could
result in harmful interference, because adjacent satellite operators might not be awar~ of the earth
station operations at issue.167

. .

53. AVL also recommends an alternative to the streamlined procedure adopted in the
Fifth Report and Order. AVL would focus on the actual earth station antenna gain pattern in
reviewing non-routine earth station applications, rather than simply whether the earth station's
antenna gain pattern falls within the envelope specified in Section 25.209.168 AVL further
suggests that the Commission consider whether the earth station will use an electronic pointing
mechanism.169 Alternatively, AVL recommends requiring that non-routine earth station
applications include only a certification from a professional engineer.170

(Continued from previous ,page)

163 Third Further Notice, 20 FCC Rcd at 5627 (para. 93).

164 Third Further Notice, 20 FCC Rcd at 5628 (para. 96).

165 See Fifth Report and Order, 20 FCC Rcd at 5694-97 (paras. 70-79)..

166 Spacenet Comments at 2-3.

167 SIA Reply at 12-13.

168 AVL Ex Parte Statement at 2.

169 AVL Ex Parte Statement at 1-:-3.

170 AVL Reply at 2. See also AVL Ex Parte Statement at 3.
(continued ...)
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54. : Discussion.]n the Fifth Reportand Order, the Commission recognized that, in
rare instances, a target satellite operator might be unable to complete coordination, even though it
might be possible for a non-routine earth station to operate interference-free in a two-degree­
spacing environment without reducing its power. In those cases, the Commission stated that it
would entertain requests for waiver of the streamlined non-routine earth station procedures.I?I
The Commission also stated that parties requestirig such waivers were permitted but not required
to submit an, ASIA. 172 We will continue to allow this. As the Commission discussed briefly in
the Fifth Report and Order, the burden would lie with the earth station appliqant to show that its
proposed operations would not cause harmful interference.173 In response to AVL, non-routine
earth station applicants are free to attempt to support their applications with any demonstration
that they think the Commission will find persuasive. We also agree with AVL that such a
showing may include a statement that the earth station antenna has an electronic pointing
mechanism. However, we reach no conclusion here regarding whether any specific showing
would or would not be sufficient in any particular instance, except that the earth station applicants
in these case,s bear the burden of proof of showing that their proposed operations will not cause
harmful adjacent satellite interference. We disagree with SIA that adjacent satellite operators
might not be aware ofthe earth station operations at issue, because any such waiver request
would be placed on public notice to give all interested parties an opportunity to comment.

55., Finally, we'will not adopt AVL's proposal ofr~quiring non-routine earth station
applicants to provide only a professional engineer's certification. Non-routine earth stations by
defmition create some increased risk ofharmful interference, and so a more extensive showing, is
required to enable the Commission to determine that the proposed earth station operations will
not cause harmful interference before any license is issued.

G. Information Requirements

56. Background. In the Third Further Notice, the Commission observed that there
are two options for revising its information requirements to collect off-axis EIRP data for earth
stations. Under one option, the Commission could require eart~ station applicants to submit a
graph showing that their proposed earth station will meet the applicable off-axis EIRP envelope.
Under the other option, earth station applicants would be requir~d to provide a table showing the
EIRP of the antenna at various specific off-axis angles.174 The ~ommissionproposed requiring a
table, because it would be easier to develop a computer program to automate the review of tabular
information than it would to develop a program for reviewing ~aphs.175 The Commission also

(Continued from previous page)

171 Fifth Report and Order, 20 FCC Red at 5700 (para. 87).

172 Fifth Report and Order, 20 FCC Red at 5700 (para. 87).

173 Fifth Report and Order, 20 FCC Red at 5700 (para. 87), citing 47 C.F.R. § 1.3; WAIT Radio v. FCC, 418
F.2d 1153, 1159 (D.C. Cir. 1969); Northeast Cellular Telephone Co. v. FCC, 897 F.2d 1164, 1166 (D.C.Cir.
1990).

174 Third Further Notice, 20 FCC Red at 5628 (para. 97).

175 Third Further Notice, 20 FCC Red at 5628 (para. 98).
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explained that it would need a computer program to act on earth station a\?plications ul':der off­

axis EJRP requirements as quickly as it acts on routine earth station applications under the current
rules.176

: '

57. The Commission also proposed delegating authority to the International Bureau
(Bureau) to develop and implement revisions to the electronic application forms and the
International Bureau Filing System (ffiFS) necessitated by an off-axis EIRP requirement for earth
stations.177 This delegation would include determining when the revised ffiFS program should be
initiated, establishing any procedures needed to assure security, ,and addressing any other issues
that may arise regarding the electronic filing of earth station applications under an off-axis EIRP
approach.178 In addition, the' Commission proposed directing the Bureau to consult with industry
and potential users informally, to share plans for its proposed implementation, and to make any
necessary adjustments in light of industry and user views, as appropriate.179 Finally, the
Commission proposed directing the Bureau to implement this ~rogram in coordination with other
electronic filing initiatives within the agency, as appropriate.18 The Commission pointed out that
the proposed delegation of authority is comparable to delegations the Commission has adopted in
the past to implement electronic filing requirements.181

,

58. Discussion. SIA supports the Commission's proposal to establish a table for
showing compliance with the off-axis EIRP envelope. SIA recommends a table showing the
EIRP level for each 0.1 ° up to 10°, and for every 5° for angles greater than 10°.182 No one else
commented on this issue. We find this proposal to be reasonable, and we adopt it. Furthermore,
we adopt the Commission's proposal to delegate authority to the International Bureau to modify
ffiFS and the FCC Form 312, Schedule B, to reflect this decision. Until such time that this
revision is available, we will require parties filing earth station applications pursuant to the off­
axis EIRP envelope procedure we adopt herein to include tables ,in the format recommended by
SIA as attachments to their applications.

59. We emphasize that the off-axis EIRP rules we a,dopted in this Order above are
based in part on the revisions to the antenna gain pattern envelope rules adopted in the Sixth
Report and Order. Those rule revisions, in tum, were based on evidence in the record at that
time tl1at showed that earth station operators can limit their pointing error to 0.5° or less.

183
As a

result, there is no basis for concluding that an earth station operdtor who does not maintain that

176 Third Further Notice, 20 FC~ Rcd at 5628 (para. 98).

177 Third Further Notice, 20 FCC Rcd at 5628 (para. 99).

178 Third Further Notice, 20 FCC Rcd at 5628 (para. 99).

179 Third Further Notice, 20 FCC Rcd at 5628 (para. 99).

180 Third Further Notice, 20 FCC Rcd at 5628 (para. 99).

181 Implementation of Section 402(b)(l)(A) ofthe Telecommunications Act of 1996, Report and Order, CC
Docket No. 96-187,12 FCC Rcd2170, 2195 (para. 48) (1997).

182 SIA Comments at 10.

183 See Sixth Report and Order, 20 FCC Rcd at 5604 (para. 22).
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level of pointing accuracy could comply with the off-axis EIRP envelopes adopted above, unless

the operator lowers its input power sufficiently, Therefore, in eases in which an earth station
applicant using the off-axis EIRP procedure will not limit its pointing error to 0.5°, we will
expect that applicant to demonstrate in an attachment to its application that it will comply with
the applicable off-axis EIRP envelope when the antenna is mispointed at its maximum pointing
error. Alternatively, we would expect such an applicant to apply for its license pursuant to the
certification of coordination procedure adopted for non-routine earth stations in the Fifth Report
and Order and discussed briefly above. 184

IV. OTHER ISSUES

A. Contention Protocols

1. Background

60. The Commission's rules permit parties to obtain a license for networks
comprised of a number oftechnically identical small aperture antenna earth stations. These
networks are referred to as very small aperture terminal (VSAT) networks. VSATs are generally
comprised of a hub station transmitting to a satellite, which then transmits the signal to multiple
technically identical remote small aperture antennas.18S The reJ.11ote antennas can also transmit to
the satellite, which then retransmits the signal to the hub station.186

61. In the Notice and the Further Notice, the Commission explained that VSAT
networks employ a number of techniques to prevent or limit interference among the multiple
remote earth stations, and to prevent them from interfering with other adjacent satellite
networks. 187 The original VSAT systems used a Single Channel Per Carrier (SCPC)
channelization approach, in which each remote earth station was assigned its own block of
spectrum. Subsequently, VSAT system operators developed techniques that enabled some
remote earth, stations to share frequencies. One sharing techni9~e is known as time division

184 See Fifth Report and Order, 20 FCC Rcd at 5687-89 (paras. 49-52); Section III.F." above. See also 47
C.F.R. § 25.220. '

18S Notice, 15 FCC Rcd at 25145 (para. 50), citing Routine Licensing ofLarge Networks of Small Antenna
Earth Stations Operating in the 12/14 GHz Frequency Bands, 51 Fed.,:Reg. 15067 (Apr. 22, 1986) (1986
VSAT Order); 47 C.F.R. § 25.l34(a). '

186 VSAT networks were originally permitted only in the Ku-band. See Notice, 15 FCC Rcd at 25145
(para. 50). Subsequently, VSAT networks have been allowed in the <;:-band and Ka-band under certain
conditions. See FWCC Request for Declaratory Ruling on Partial-Band Licensing ofEarth Stations in the
Fixed-Satellite Service that Share Terrestrial Spectrum, First Report and Order, IB Docket No. 00-203, 16
FCC Rcd 11511 (2001) (FWCCIOnsat First Report and Order). Red~signation ofthe 17.7-19.7 GHz
Frequency Band, Blanket Licensing ofSatellite Earth Stations in the 17.7-20.2 GHz and 27.5-30.0 GHz
Frequency Bands, and the Allocation ofAdditional Spectrum in the 1,7.3-17.8 GHz and 24.75-25.25 GHz
Frequency Bands for Broadcast Satellite-Service Use, Report and Orc!er, IB Docket No. 98-172, 15 FCC
Rcd 13430 (2000). Nevertheless, the Commission in the Third Furth~r Notice invited comment on
contention protocol requirements only for Ku-band VSAT networks. .see Third Further Notice, 20 FCC
Rcd at 5639-40 (paras. 130-31). Accordingly, the contention protocol requirements we adopt in this Order
below are applicable only to Ku-band VSAT networks.

187 Notice, 15 FCC Rcd at 25145 (para. 50).
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multiple access (TDMA). The TDMA technique assigns each remote earth station a different

time to ttal\~m\t al\~ t~~~\~~ \\\l~m\a\\~1\, 1\n~\\\et \ec\m\que \s jrequency 01vlBl0n mU)\lp)e .
access (FDMA). The FDMA technique assigns different frequencies or frequency band segments
to different remote earth stations. The SCPC described above is an example of the FDMA
technique. A third approach, code division multiple access (CDMA), prevents interference
between remote earth stations by assigning a different digital code to different earth stations. ISS

We refer to TDMA, FDMA, and CDMA as "reservation" protocols, because these techniques
"reserve" a time, frequency, or different digital code for each transmission in a VSAT network. 189

62. Reservation protocols are distinguished from contention protocols. In contention
protocols, transmissions from different VSAT remote earth stations compete or "contend" for the
same resource, which could be a frequency, a time slot, or a hub earth station receiver. One
example of a contention protocol is the slotted Aloha protocol.190 In this technique, the hub earth
station synchronizes all remote VSAT stations so that they transmit only in discrete time slots,
like TDMA, typically tens ofmilliseconds in duration.191 Unlike TDMA, however, two or more
remote earth stations are permitted to transmit in the same time slot in slotted Aloha. Slotted
Aloha relies on the statistical characteristics ofunrelated transmissions from different earth
stations to limit the number and duration oftransmissions that occur from more than one VSAT
remote earth station in the same time slot. When two or more r~p1ote earth stations using a
contention protocol transmit simultaneously using the maximum allowed EIRP density per
carrier, those transmissions can "collide." The resulting power level caused by these collisions at
a received satellite exceeds the level specified in the Commission's rules during the time period
of simultaneous transmission, although for no more than tens of milliseconds. 192

2. Procedural History

63. Before the Commission adopted the Notice, Spacenet, Inc. (Spacenet) filed a
petition for declaratory ruling that the Commission allow VSAT:networks to use the slotted
Aloha contention protocol. According to Spacenet, because the collisions in its VSAT network

188 For a more detailed discussion ofeach ofthese techniques, see Notice, 15 FCC Rcd at 25206-10 (App.
E).

189 Third Further Notice, 20 FCC Rcd at 5615 (para. 52).

190 Petition of Spacenet, Inc. for a Declaratory Ruling that Section 25.134 ofthe Commission's Rules
Permits VSAT Remote Stations in the Fixed Satellite Service to Use Network Access Schemes that Allow
Statistically Infrequent Overlapping Transmissions of Short Duration, or, in the Alternative, For
Rulemaking to Amend that Section, Order, 15 FCC Rcd 23712 (Int'l Bur., 2000) (Spacenet Qrder). With
the "unslotted Aloha" technique, remote earth stations in the VSAT netWork can transmit randomly at any
time, meaning that the transmissions are not synchronized in time or duration. The "unslotted Aloha"
technique is distinguishable from the "slotted Aloha" technique, in which temote earth stations transmit in
specific time slots, which means that the transmissions are synchronized but not coordinated. In other
words, the remote earth stations transmitting in a given time slot can transmit l'egardless ofwhether there
are other earth stations transmitting in the same time slot. G. Maral, V8AT Networks at 144-45 (John Wiley
and Sons, ed. 1995); Spacenet Order, 15 FCC Rcd at 23713 (para. 3). "

191 Spacenet Order, 15 FCC Rcd at 23713 (para. 3).

192 Spacenet maintained that the duration ofan inbound transmission is typically between 15 and 50
milliseconds. Spacenet Order, 15 FCC Rcd at 23713 (para. 3), citing Spacenet Petition at 8.
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,
are infrequent and of short duration, they do not cause unacceptable interference to adjacent
satellite s~stems.\93 It\ its lletitio\\ lOt dedatatot)f m\\\\~, S\lace)1et teC\uested that the Buteau
conclude that the Commission 1s rules aIIow the slotted Aloha t~cImique as a general matter,
provided that the VSAT network operator limits the amount of traffic on its network sufficiently
to reduce the probability of a collision to an acceptable level.194

64. i The Bureau denied Spacenet's petition for declaratory ruling because the power
level resulting from transmission signal collisions could excee4 the routine processing limits
specified in Section 25.134(a) ofthe Commission's rules.195 The Bureau concluded, however,
that Spacenet had shown that use ofthe slotted Aloha method is not currently causing
unacceptable interference to other satellite systems. Accordingly, the Bureau granted Spacenet
and other VSAT operators that employ various multiple access: techniques a waiver of Section
25.134 for Rurposes of continuing to use existing multiple access methods while this rulemaking
is pending. 96 The Bureau noted that its waiver does not prejudge our actions in this rulemaking
proceeding.197

65. ' In the Notif;Je, the Commission developed its oy.rn set ofproposed rules for
reservation protocols and contention protocols. The Commission did not consider the statistical
equation that Spacenet recommended in its petition for declaratory ruling, because the
Commission believed that a more general and simplified approach addressing both reservation
protocols and contention protocols would better facilitate the lIcensing of earth stations than a
rule limited to a single contention protocol.198

66. ' The Commission ultimately adopted parts of its proposal, dealing with
reservation protocols, in the Sixth Report and Order.199 Specifically, the Commission did not
require any power adjustment for TDMA and FDMA systems"but required earth stations in
CDMA systems to reduce their power by 1000g(N), where N is the maximum number of earth,
stations transmitting simultaneously in the same frequency band segment in the same satellite
beam.20o

67. With respect to other contention protocols, such as Aloha, however, the
Commission found in the Further Notice that the rules proposed in the Notice were too
restrictive.201 Therefore, the Commission revised its proposals for rules applicable to contention

193 See Spacenet Order, 15 FCC Red at 23713 (para. 3).

194 See Spacenet Order, 15 FCC Red at 23714-15 (para. 7).

195 47 C.F.R. § 25.134(a). See also Spacenet Order, 15 FCC Red at 23715 (para. 9).

196 Spacenet Order, 15 FCC Red at 23716 (para. 12).

197 Spacenet Order, 15 FCC Red at 23716 (para.12).

198 Notice, 15 FCC Red at 25146-47 (para. 54).

199 Sixth Report and O;der, 20 FCC Red at 5620-21 (para. 70).

200 Sixth Report and Order, 20 FCC Red at 5618 (para. 63).

201 Further Notice, 17 FCC Red at 18618 (para. 85).
(continued ...)
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protocols, and invited further comment,202 Similarly, in the Third Further Notice, the
Commission determined that the record did not adequately support adoption of the contention

protOCO) ru)es propose~ lD tne Further Notice. AccoTolng)y, \ne Commlssion furtner refmeo its
proposals for contention protoco.ls, and invited additional comment.203

3. Current Commission Proposal

68. In the Third Further Notice, the Commission observed that all the .new
contention protocol rule proposals suggested by commenters in response to the Further Notice
had four elements: (i) a power density limit on individual earth stations in the VSAT network; (ii)
a limit on the power generated during collisions, (iii) a limit on the probability of collisions, and
(iv) a limit on the duration of any collision.204 The Commission also found that the record at that
time provided an adequate basis to adopt some ofthese contention protocol elements, but needed
further development on other elements.2°s .

69. First, the Commission questioned whether any of the proposals in the Third
Further Notice record would be consistent with the off-axis EIRP envelope approach adopted
above.206 This was because all the parties' recommendations in the Third Further Notice included
a power density limit on individual earth stations, which is inconsistent with an off-axis EIRP .
approach which gives earth station operators flexibility to increase or decrease power density
levels of individual earth stations depending on antenna size.207 Therefore, the Commission
invited comment on adopting aggregate off-axis EIRP limits for VSAT systems using a
contention protocol, instead.ofEIRP limits for individual earth stations.208

70. Second, the Commission found that, generally,:the commenters' proposed rules
would allow power during collisions to increase as the probability of collision decreases.
However, there were a number of competing proposals regarding how much the power level
should be allowed to increase as the probability of collision decreases.2°9 Therefore, the
Commission invited comment on a variation of one ofthe commenters' proposal in the record.21O

(Continued from previous page)

202 Further Notice, 17 FCC Rcd at 18620-21 (paras. 92-95). In the F'/,{rther Notice, the Commission found
some support for its reservation protocol proposals, but invited comment on whether any such rule
revisions would be necessary in the event that it adopted the contention protocol rule proposed in the
Further Notice. Further Notice, 17 FCC Rcd at 18622 (paras. 98-99Y This issue became moot when the
Commission rejected the contention protocol rule proposed in the Further Notice. See Sixth Report and
Order, 20 FCC Rcd 5618 (para. 60).

203 Third Further Notice, 20 FCC Rcd at 5629-41 (paras. 100-37).

204 Third Further Notice, 20 FCC Rcd at 5634 (para. 113).

205 Third Further Notice, 20 FCC Rcd at 5634 (para. 113).

206 Third Further Notice; 20 FCC Rcd at 5635 (para. 119).

207 Third Further Notice, 20 FCC Rcd at 5634 (para. 114).

208 Third Further Notice; 20 FCC Rcd at 5635-36 (para. 119).

209 Third Further Notice, 20 FCC Rcd at 5634-35 (paras. 115-17).
(continued ...)
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1\. In summary, tb.e Commission te~\\e~ted. commen.t on. t\\e 10\\0'W\Wt,~t(.)~(.)~a~,

(i) For VSAT networks using a contention protocol, the
aggregate off-axis EIRP shall not exceed the applicable off-axis
EIRP envelope by more than the amounts set forth in Table 5
below;
(ii) The maximum duration of any single collision is less than
100 milliseconds.

Table 4 is the off-axis EIRP envelope adopted in this Order for' digital transmissions from a single
earth station in the Ku-band in the plane of the geostationary satellite orbit as it appears at the
particular earth station location:

Table 4
Off-Axis EIRP Envelope for

Ku-Band Digital Earth Station Applications
for an Individual Earth Station

15 - 2510}:!;100 dBW/4kHz For 1.5° < 0 < 7°
-6 dBW/4kHz For 7° < 0 < 9.2°
18 - 2510J;!;100 dBW/4kHz For 92° <0 <48°
-24 dBW/4kHz For 48° < 0 < 85°

. - 14 dBW/4kHz For 85° < 0 < 1800

where eis the angle in degrees from the line connecting the focal point of the antenna to the
target satellite, within the plane determined by the focal point of the antenna and the line tangent
to the arc ofthe geostationary satellite orbit at the position oftqe target satellite. Table 5 below
allows VSAT network operators to exceed the aggregate off-ax,is EIRP envelope by 2 dB for each
decrease in (i)rder ofmagnitude in percentage oftime.211 This was based on proposals from SIA
and Spacenet. However, SIA and Spacenet recommended alloy.ring VSAT network operators to
exceed the off-axis EIRP envelope for as much as 10 percent ofthe time. Therefore, the
Commission modified the proposal to allow VSAT network operators to exceed the envelope for
no more than 1 percent ofthe time, as set forth in Table 5 below.212

(Continued from previous page)

210 Third Fur(her Notice, 20 FCC Red at 5636-37 (para. 119).

2ll Third Further Notice, 20 FCC Red at 5636 (para. 119).

212 Third Further Notice, 20 FCC Red at 5636 (para. 119).
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Ta'ble'5
EIRP Limits For VSAT

Networks Using Contention Protocols
Proposed By the Commission
in the Third Further Notice7.l,J

Percentage of Time Increase in Aggregate
EIRP Allowed

10% (10.1
) OdB

1% (1O-:l) 2dB
0.1% 00·:1) 4dB
0.01% (10"") 6dB

0.001% (10·J) 8 dB
0.0001% (10.6

) lodE
0.00001% 00·') 12dB

0.000001% (l0·~) 14 clB
0.0000001% (10·') 16dB

FCC 08-246

72. In the Third Further Notice, the Commission suggested that this approach would
strike a reasonable balance between protecting adjacent satellites from harmful interference and
allowing VSAT network operators to make efficient use oftheir facilities.214 The Commission
also stated that parties ,opposing this proposal must provide an alternative proposal, and must
explain in sufficient detail why they believe that their proposal strikes a better balance than the
Commission's proposal between these policy goals.215

73. The Commission also provided some guidance on what kinds of demonstrations
it might find useful if filed in support ofvarious kinds of alternative contention protocol
proposals.216 For example, the Commission recommended that,parties arguing that no power
limit is required for collisions limited to 100 milliseconds should provide more extensive
justification for their recommendations.217 The Commission also observed that it was originally
concerned that an earth station's transmission data would be significantly degraded; possibly
beyond recovery, in cases where the earth station experiencing interference is operating in a
narrower bandwidth or approximately the same bandwidth as the interfering earth station.218

Therefore, the Commission recommended that parties advocating no power limit should provide

213 The baseline for the power increase shown in Table 5 is power received in an FSS receiver from a single
VSAT transmitter meeting the antenna gain requirements of Section 25.209 with a power density at the
inputto the antenna of -14 dBW/4 kHz.

214 Third Further Notice, 20 FCC Red at 5637 (para. 120).

215 Third Further Notice, 20 J.:CC Red at 5637 (para. 121).

216 Third Further Notice, 20 FCC Red at 5637-38 (paras. 122-24).

217 Third Further Notice, 20 FCC Red at 5637 (para. 122).

218 Third Further Notice, 20 FCC Red at 5637 (para. 122), citing Notice, 15 FCC Red at 25146-47 (para.
54), Spacenet Order, 15 FCC Red at 23716 (para. 10).
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an adequate basis in the record for concluding that concerns regarding narrow-bandwidth
transmissio~s do not warrant some limit on power levels during collisions.219

4. Alternative Proposals

74. SIA and Global VSAT Forum assert that there is no need for contention protocol
rules because there have not been any instances ofharmful interferenc~ resulting from use of
contention protocols in the past,220 SIA further maintains that only Aloha Networks has
suggested that there is a need for contention protocol rules, and that Aloha Networks may have
designed its proposals to make its proprietary technology more competitive.221 SIA also
emphasizes that use ofcontention protocols makes VSAT networks much more efficient, and it
would be very costly to stop using them.222 On the other hand,:ViaSat supports the development
of some kind of off-axis EIRP envelope for contention protocoi use, to provide regulatory
certainty for contention protocol users.223

75. According to SIA, its technical analysis demonstrates that a VSAT network using
a contention protocol is less likely to cause harmful interferencl;l than it would be if it did not use
a contention protocoL224 The SIA analysis compares the outage percentage that would accrue
given an interferer which continuously operates at the uplink power limit for VSATs, -14 dBW
per 4 kHz as required by Section 25.134 of our rules,225 with the outage that would result ifthe
interferer operates a contention protocol which transmits at the 'same power limit when a single
burst is transmitted withoutcontention.226 SIA conducted this f,lIlalysis for Washington, D.C.,
Miami, and Los Angeles, representing, respectively, typical, wet, and dry climates in the United
States. According to SIA, the results show that, for the loading of 70 percent on the contention
system, typical ofthe Aloha type of system implicit in the. SIA~proposed mask, the outage time
resulting from the contention protocol interferer is less than that caused by the continuous
interferer for typical modulation techniques presently in use?27'

219 Third Further Notice, 20 FCC Rcd at 5637 (para. 122).

220 SIA Comments at 29-30; SIA Reply at 3-4; Global VSAT Forum Reply at 3. See also SIA Ex Parte
Statement at 9.

221 SIA Comments at 30-31; SIA Reply at 4. See also Spacenet Comments at 3.

222 SIA Comments at 38-40.

223 ViaSat Ex Parte Statement at 9-13.

224 SIA Comments at 32.

225 47 C.F.R. § 25.134.

226 See SIA Com~ents, Att. 1.

227 According to SIA, the difference ranges from about 1.25 to 5.1 percent, depending on the climate, for
victim systems using convolutional coding and Viterbi decoding. SIA Comments, Att. 1 at 19. Forthe
case representing a dry climate using turbo coding and operating at the edge of the satellite receive beam .
(typified by Los Angeles in SIA's study), the contention system would increase a very low unavailability
from 0.0114 percent (about 60 minutes per year) to 0.0117 percent (a~out 61.5 minutes per year), an
increase ofabout 2.9 percent. .
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76. SIA claims that the proposal in the ThirdFurther Notice would require excessive
power reductions and result in prohibiting contention protocol operations at their current levels?28
Therefore, SIA proposes an alternative contention protocol rule, in the event that the Commission
decides to adopt a rule. Instead allowing a 2 dB increase in power for each decimal place
decrease in the likelihood of collision, as set forth in Table 5 above, SIA proposes slightly
different allowed power increa~es and probabilities, as set forth'below. SIA bases these figures
on the formula for predicting collisions in ~ Slotted Aloha network using a 70 percentloading
factor?29 '

Table 6
EIRP Limits For VSAT

Networks Using Contention Protocols
P dB SIA230ropose 5y

Number of Packets in Slot Maximum Allowed Increase Maximum Percentage ofTime
in Aggregate EIRP for which the Aggregate EIRP

Level can be Exceeded'
0 (No power transmitted) " 50.3414696209 %
1 0 , 15.5804983555 %
2 3.0 " 3.4141584126 %
3 4.77 0.5753457592 %

'4 6.0 0.0785535449 %
5 7.0 0.0090026349 %
6 7.78 0.00088'83621 %
7 8.5 0.0000769348 %
8 9.0 0.0000059349 %
9 9.54 0.0000004127 %
10 10 0.0000000261 %

5. Discussion

77. The Commission has determined on a number ofoccasions that Section 25.134
must be revised to allow use of any contention protocol in VSAT networks.231 Section 25.134 of
the Commission's rules establishes specific limits for individual. earth station antenna input power
densities.232 These power density limits have been put in place to limit the interference power
received in the receivers ofadjacent FSS satellites. Use of contention protocols results in

228 SIA Comments at 39. "See also SIA Ex Parte Statement at 9-11.

229 SIA Comments at 34-36 and App. 1.

230 The baseline for the power increase shown in Table 6 is power received in an FSS receiver from a single
VSAT transmitter meeting the antenna gain requirements of Section 25.209 with a power'density at the
input to the antenna of -14 dBW/4 kHz.

231 Third Further Notice, 20 FCC Rcd at 5630 (para. 103); Further No(ice, 17 FCC Rcd at 18618-19 (para.
86). See a/so Spacenet Order, 15 FCC Rcd at 23715 (para. 9).

232 47 C.F.R. § 25.134(a),,(b).
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aggregate ~ower densities in the adiacent sate\\itel:e~ei~el:~ that e~ceet\ the \\m\t~ that ~~\\\\\ \)~
produced by, a single VSAT operating with the power density specified in Section 25.134. The
Commission observed in the Further Notice that use of contention protocols can increase the
efficiency ofVSAT networks.233 We agree with SIA that VSAT network operators should be
allowed to take advantage of those efficiencies. Accordingly, we revise Section 25.134 as set
forth below to allow use of contention protocols.

78.' We will not adopt SIA's alternative EIRP envelope because it is substantially
similar to a proposal Spacenet made in a petition for rulemaking it filed in 2000.234 As noted
above, the Commission declined to seek comment on Spacenetis proposal in the Notice in this
proceeding, concluding that a more general and simplified approach would better facilitate the
licensing ofearth stations that use contention protocols.235

79.' However, we agree with SIA that use of contention protocols tends to decrease
the likelihood ofharmful interference in almost all cases. This ,result stems from the fact that,
with any contention system with randomly-timed requests for access, there will be a portion of
the time when there is no demand for access. For a satellite network, this means that there will be
no transmission to the satellite for part ofthe time. For a system with 70 percent loading,236 there
will be no transmission to the satellite, and therefore no interference to the neighboring satellites,
for about 50 percent of the time. This serves to reduce the outages caused to neighboring victim
satellites by the system with the contention protocol. For the conditions assumed in the SIA ,
study, this reduction mostly offsets the outages that may be cati'sed by the multiple simultaneous
transmissions which occur when multiple earth stations simultapeously seek access.237

Specifically, there was a decrease in unavailability in five of the six case studies examined in the
SIA study, ranging from 1.3 percent to 5.1 percent.238 In the one case ofan increase in
unavailability, SIA's study shows that increase to be de minimis.239 The SIA study also shows
that a system meeting the mask proposed by the Commission in the Third Further Notice240

233 Further Notice, 17 FCC Rcd at 18618 (para. 85).

234 See Spacenet Order, 15 FCC Rcd 23712.

235 Notice, 15 FCC Rcd at 25146 (para. 54).

236 The loading factor represents the rallio ofthe total number ofpack~ts transmitted to the total number of
time slots available irrespective ofwhether the packets experience contention or not.

237 In Aloha-type networks with a loading factor of'70 percent, transmissions occur only about 50.3 percent
ofthe time and collisions occur about 15.6 percent ofthe time. If the loading increases to 100 percent,
transmissions occur about 63.2 percent ofthe time and collisions occur about 26.4 percent ofthe time.

238 The case studies were based in Miami, Washington, D.C., and Los Angeles, to represent different rain
attenuation conditions. SIA assumed Viterbi coding and Turbo coding at each ofthese three locations.
SIA Comments, App. I at 19.

239 In the case of a slotted Aloha VSAT network using turbo coding iIi Los Angeles, there was an increase
in unavailability over the static case of2.9 percent. This is equivalent to a decrease in availability from
99.9886 percentto 99.9883 percent. SIA Comments, App. I at 19.

240 Third Further Notice, 20 FCC Rcd at 5635 (para. 119).
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would increase the unavailability of a "static system,,,241 a VSAT system that does not em\l\o)' a
contention protoc(J}, fr(Jm abaut 0.11 percent to about 0.41 percent.242 This would generally be
more interfering than the mask proposed by SIA.

80. We conclude that there is no requirement at this time to develop detailed
regulations to govern the use ofcontention protocols in VSAT networks in the FSS whose
demand statistics normally allow for significant percentages of time during which no
transmissions occur.243 Our conclusion is based primarily on the results of the SIA study that: 1)
the contention protocol system operating at reasonable loading factors produces less outage to the
neighboring satellites than a static system; and 2) the envelope proposed in the Third Further
Notice would allow more outage than a static system. In reaching our conclusion, we also
considered the long history of no identified harmful interference associated with contention
protocols.

81. Accordingly, we adopt an exception to Section 25.134 that allows VSAT system
operators to exceed the -14 dBW/4 kHz power limit, in the aggregate when multiple earth stations
simultaneously transmit, for purposes of "reasonable use" ofa contention protocol. In this Order,
we do not define "reasonable use" in terms of specific limits for ,probability of collision, length of
collision, or increase in power during collisions, as the Commission has proposed in the past.
Instead, we, allow licensees flexibility in their contention protocol usage., We anticipate that we
will resolve any issues regarding "reasonableness" of contention protocol usage in the complaint
process. If a Commission licensee believes that its operations ~e experiencing harmful
'interference as the r.esult of another licensee's unreasonable contention protocol usage, that
licensee will have the burden of showing that it is experiencing harmful interference, and that the
other licensee is tne cause of that interference. If the complainant can meet this burden of proof,
the burden will then shift to the defendant to show that its use ofcontention protocols is
reasonable. By requiring reasQnable contention protocol use rather than specifying limits for
length of collision and increase in power allowed during a collision, we expect that our contention
protocol rule will not interfere with technological developments in the area ofcontention
protocols. We also expect that requiring contention protocol usage to be reasonable will provide
sufficient regulatory certainty to address the concern raised by ViaSat.244

241 By "static system," we mean a VSAT system operating continuously at the power limit of our current
rules.

242 SIA suggests that contention protocol services should be allowed to increase the outage oftransmissions
over neighboring satellites by 10 percent relative to continuous interferers based on recommends 3.1 of lTV
Recommendation S.1323-2 for aggregate interference from all entries from all other satellite networks
operating in the same'frequency band that can potentially cause interf~rence ofa time-varying nature. SIA
Comments at 33. SIA characterizes the Commission-proposed mask as overly protective because it would
not allow the increase in outage of 10 percent. SIA Comments at 36-3:7. We do not consider this to be an
appropriate application ofRecommendation S.1323-2. First, Note 1 in the recommendation specifically
excludes application ofrecommends 3 to interference between Gsa FSS networks. Second, if the
recommendation did apply, the 10 percent should be the aggregate ofall the interference entries
(particularly including NGSa entries). Third, we do not consider that-the use of a different modulation
technique or protocol within the same Gsa FSS service should justify a 10 percent increase in the outage
that its use may impart to other GSa FSS transmissions using other te9hniques and access protocols.

243 As we noted above, we are considering issues related to off-axis EIRP envelopes for AMSS earth
stations in another proceeding. See Section III.B.4. above, citingAMS~NPRM, 20 FCC Red 2906.

244 ViaSat Ex Parte Statement at 9-13.
(c.ontinued ...)
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82. We do not prescribe any particular method for demonstrating that a licensee's

contention prQtQcQ\ usage is teasonab\e, Onl~ possib)e metnoo woulo be to snow tnat the licensee
was using a contention protocol in a manner that does not result in an increase in unavailability
relative to a static system throughout most of its service area, t1l.at any increases in unavailability
occur only in limited areas, and such increases are no greater than the increase found in SIA's
study. If the' defending licensee chooses not to make this kind of showing, it would be free to
make any other demonstrations that it believes the Commission would find persuasive, in the
event that w~ receive a contention protocol-related complaint in the future.

6. Contention Protocol Information Requirements

83. In the Third Further Notice, the Commission invited comment on requiring
applicants to certify that they will comply with any contention protocol requirements that it
adopts, rather than requiring a detailed mathematical showing.24S This proposal was based on
recommendations from commenters in response to prior commC1nts.246 In addition, the
Commission. reasoned that a detailed showing in this case did not appear to be necessary to
prevent harmful interference.247 No one commented on this issue in response to the Third
Further Notice. Therefore, for the reasons discussed in the Third Further Notice and summarized
here, we adopt the proposal to require earth station licensees planning to use a contention protocol
to certify that their contention protocol usage will be reasonable.

7. Grandfathering

84., Background. In the Third Further Notice, the Commission requested comment
on applying the contention protocol requirements it proposed in: the Third Further Notice only to
VSAT networks licensed after those rules take effect, in the ev~nt that it were to adopt its
proposal.248 SIA asserts that, at minimum, a IS-year transition period for all VSAT networks is
needed to allow VSAT operators a reasonable opportunity to reyise their VSAT networks.249

8S. Discussion.' As noted above, we did not adopt the proposal in the Third Further
Notice, but rather, we require VSAT network operators us)ng contention protocols to be
reasonable in their use. Based on comments in the record in- this proceeding that there have been
no reported cases ofharmful interference resulting from contention protocol usage,250 we
conclude that current VSAT network operators using contention protocols are meeting this
standard already. We also find that this is consistent with SIA's recommendation, in that we do

(Continued from previous page)

245 Third Further Notice, 20 FCC Red at 5640 (para. 133).

246 See Third Further Notice, 20 FCC Red at 5640 (para. 133).

247 Third Further Notice, 20 FCC Red at 5640 (para. 133).

248 Third Further Notice, 20 FCC Red at 5641 (para. 135).

249 SIA Comments at 41-42.

250 SIA Comments at 29-30; SIA Reply at 3-4; OIobaI VSAT Forum R;eply at 3.
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not anticipate that any current VSAT network operators will be required to revise their networks
to ~om\1\), wit\\.t\\.e new ~()ntent\()l\ -Pt()tQ~Q\ ro\e. ~~~\)t~\\\g\y ,~e !eq\\l!e a\\\\'\\..'nal\U~~A'1
network operators using contention protocols to use reasonable 'parameters in conjunction with
their contention protocols.251 We will also revise Form 312 to provide a streamlined method for
earth station applicants planning to use a contention protocol to :make this certification.

8. Other Contention Protocol Issues

86. In the Third Further Notice, the Commission tentatively concluded that it was
not necessary to develop specific rules to govern VSAT networks that use a combination of
reservation and contention protocols.252 No one commented ofl',this proposal. We fmd that the
requirement that we adopted above, that use of a contention protocol is allowed provided that it is
reasonable, should also be applicable to VSAT networks that use a combination of reservation
and contention protocols. Therefore, we will require such new license applicants to certify that
their contention protocol usage will be reasonable.

B. Quiet Zone, for Radio Astronomy

87. Background. Section 25.203(f) ofthe Commission's rules establishes a "Quiet
Zone" for radio astronomy in a 13,000 square mile area in Virginia, West Virginia, and
Maryland.2S3 Under Section 25.203(f), anyone seeking a license in that area must notify the
National Radio Astronomy Observatory (NRAO).2S4 NRAO is given 20 days to file an objection
to the proposed operations with the Commission. IfNRAO file~ an objection, Section 25.203(f)
states that the Commission may take whatever action it deems appropriate.2SS

88. In its 2001 ~eply in this proceeding, NRAO proposed a revision to Section
25.203(f) that was outside the scope of the original 2000 Notice~2S6 Specifically, NRAO
proposed adding the following language to the end of Section 25.203(f).2S7

251 Current VSAT network operators that meet this requirement will not be required to submit anything to
show that they comply with this requirement. However, operators that do not meet this requirement will be
required to file a request for waiver ofthis requirement within 60 days ofthe effective date ofthis rule
revision. VSAT operators using a contention protocol that does not meet this standard, that do not file a
request for waiver within this deadline, may become subject to forfeiture liability.

252 Third Further Notice, 20 FCC Rcd at 5639 (paras. 127-29).

253 The Quiet Zone is an area bounded by 39° 15' N.L., 78° 30' W.L., 37° 30' N.L., and 80° W.L. See 47
C.F.R. § 25.203(f).

254 NRAO Reply at 1-2, citing 47 C.F.R. § 25.203(f); Amendment ofPart 2 ofthe Commission's Rules and
Regulations to Give Interference Protection to Frequencies Utilized for Radio Astronomy, Amendment of
Part 3, 4, 5, 6, 7, 9, 10, 11, 16,20, and 21 ofthe Commission's Rules and Regulations to Give Interference
Protection to Frequencies Utilized for Radio Astronomy, Report and Order, Docket No. 11745, FCC 58­
1111, 17 Rad. Reg. 1738 (1958) (Quiet Zone Order).

255 47 C.F.R. § 25.203(f).

256 See Notice, 15 FCC Rcd at 25131.

257 Third Further Notice, 20 FCC Rcd at 5642 (para. 139), citingNRAO Reply ofMay 7, 2001, at 2-3.
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Licensees or \?ermittees of systems servin~ ~eo~a\lhic areas
which are authorized to add transmission facilities without
further application to, or approval by, the Commission, and
which additional transmission facilities are located within the
coordinates specified above, shall, prior to allowing such
additional transmission facilities to operate, notify the National
Radio Astronomy Observatory (NRAO) and coordinate the
construction and operation to minimize possible harmful
interference to the NRAO. A certificate ofcoordination signed
by an authorized representative ofthe NRAO $hall be made
available to the Commission upon request. Comments or
objections by the NRAO in response to such coordination, or
non-coordination if appropriate, will be considered by the
Commission in the same manner as comments or objections to
applications as stated above.

FCC 08-246

89. Accordingly, the Commission requested comment on NRAO's proposed
coordination requirements for remote terminals within the Quiet Zone. Specifically, the
Commission invited interested parties to discuss whether VSAT network operators should be
required to complete coordination with NRAO prior to placing any remote earth stations in the
Quiet Zone, rather than simply notifying NRAO as they have been required to do since 1958.258

The Commission further observed that its Quiet Zone rules were designed to create a balance
between protecting NRAO's radio astronomy operations,259 and allowing the development of
radio services in the Quiet Zone.260 Finally, the Commission noted that the Commission currently
has only a notification requirement, rather than a coordination requirement, for terrestrial wireless
operations in the Quiet Zone?61

90. Discussion. Several parties contend that NRA9's proposal is unnecessary, and
that NRAO has not shown that new coordination procedures are needed to prevent any current or
reasonably anticipated interference.262 SIA and WildBlue note ,that NRAO's proposed

258 Third Further Notice, 20 FCC Rcd at 5643 (para~ 142). See also Quiet Zone Order, 17 Rad. Reg. 1738.

259 Third Further Notice, 20 FCC Rcd at 5642 (para. 141), citing Quiet Zone Order, 17 Rad. Reg. at 1741
(para. 7); Amendment ofthe General Mobile Radio Service (Part 95) ,!ffid Amateur Mobile Radio Service
(Part 97) Rules to Establish Procedures to Minimize Potential Interfer~nce to Radio Astronomy Operations,
Report and Order, SS Docket No. 78-352, 85 FCC 2d 738,742 (para.': 17) (1981), aff'd 88 FCC 2d 78
(1981) (extending Quiet Zone protection to Amateur radio and General Mobile radio station licenses);
Review ofQuiet Zones Application Procedures, Report and Order, WT Docket No. 01-319, 19 FCC Rcd
3267 (2004) (Streamlining procedures for terrestrial wireless applicat~ons requiring Quiet Zone
coordination without reducing or eliminating Quiet Zone protection). ':

260 Third Further Notice, 20 FCC Rcd at 5642 (para. 141), citing Quie't Zone Order, 17 Rad. Reg. at 1741
(para. 10). See also Amendment ofSection 22.949 ofthe Commission's Rules to Provide for a Moratorium
on Acceptance ofUnserved Area Cellular Applications Within the National Radio Quiet Zone, Order, RM­
8647, 15 FCC Rcd 2728 (Wireless Bur., 2000) (granting waivers to two cellular licensees to allow them to
expand their networks into Quiet Zone).

261 Third Further N()tice, 20 FCC Rcd at 5642 (para. 141), citing 47 C~F.R. § 1.924.
, ,

262 SIA Comments at 42; WildBlue Reply at 3-5; Global VSAT Forum Reply at 3-4.
(continued ...) ,
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coordination procedure would be very burdensome to VSAT operators, and result in substantial

delay ofservice to end users?(i!J 8JA further argues that the' Commission's current procedures
give NRAO a full and fair opportunity to voice its interference concems.264 SIA also maintains
that NRAO's' proposal would result in usurping the Commission's jurisdiction over interference
disputes in the Quiet Zone,z65 Finally, SIA asserts that NRAO's proposal is beyond the scope of
this proceeding to the extent that NRAO intends it to apply to anything other than VSAT
systems,z66 None of the commenters support NRAO's proposal. NRAO did not respond to the
Third Further Notice.

91. We will not adopt NRAO's proposal. The current notification requirement has
been in place since 1958, and neither NRAO nor any other commenter has suggested that any of
NRAO's operations have suffered harmful interference as a result ofthe current requirement.
Furthermore, there is no reason to assume that NRAO might begin to receive harmful interference
as a result ofthe decision in the Fifth Report and Order to allow multiple hub earth stations in
VSAT networks,z67 This is because licensees are not permitted to place hubs in the Quiet Zone

.without filing a modification application specifying the location and operating parameters of
those hubs.268 In addition, in 2004, the Commission completed a review of its Quiet Zone rules
applicable to terrestrial wireless operators. In that proceeding, the Commission decided to permit,
but not require, terrestrial wireless operators to coordinate their planned operations within the
Quiet Zone before filing a license application with the Commission.269 In fact, in that proceeding,
NRAO advocated an informal, non-mandatory coordination rather than codifying a specific time
frame for those coordination discussions,z70 There is no basis iri the record in this proceeding to
place a more restrictive requirement on VSAT operators than th;e Commission has placed on
terrestrial wireless operators.

c. Downlink EmP Density Limits for Ku-band Earth Stations

(Continued from previous page)

263 SIA Comments at 43-44; WilclBlue Reply at 5-6. See a/so WilclBlue Reply at 2 (NRAO's proposal
could cause delays in broadband deployment in the Quiet Zone).

264 SIA Comments at 44.

265 SIA Comments at 44.

266 SIA Comments at 45.

267 In the Notice, the Commission proposed revising Section 25.134 to explicitly permit multiple hub
stations under a single VSAT network license. Notice, 15 FCC Red at 25148 (paras. 58-59). The
Commission adopted its proposed revisions to Section 25.134 in the Fifth Report and Order. Fifth Report
and Order, 20 FCC Rcd at 5713 (para. 125).

268 Fifth Report and Order, 20 FCC Red at 5714 (para. 127).

269 Review ofQuiet Zone Procedures, Report and Order, WT Docket No. 01-319, 19 FCC Rcd 3267, 3271­
72 (para. 8) (2004) (Quiet Zone Streamlining Order). See a/so 47 C.F.R. § 1.924(a)(4).

270 See Quiet Zone Streamlining Order, 19 FCC Red at 3272 (para. 9).
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92. Here, we revise Section 25.212(c) to correct a previous oversight regarding EIRP
density limits for Ku-band earth stations. The Fifth Report anq Order increased the downlink

BIRP density limits applicable to Ku-band V~AT networks, from 6dnWJ4 kllz to 10 dRWJ4
kHz.271 In a,dopting this increase, the Commission determined that the types of systems likely to
be adversely affected by increasing the downlink EIRP densitY'limit were analog narrowband
hub-type systems.272 To compensate for the potential inferenc~ that these systems might
otherwise experience from the VSAT downlink EIRP density ipcrease, the Commission allowed
analog narrow band hub-type systems to increase their power by 4 dB, from 13 dBW/4 kHz to 17
dBW/4 kHz.273 The Commission found that this increase would not significantly increase the
potential for harmful or unacceptable interference among adjacent satellite networks because
there are few narrowband analog hub systems currently in operation.274

93. At that time, the Commission also decided to increase the routine EIRP density
levels for other types ofKu-band downlink transmissions.275 Although the Commission
concluded it could increase the Ku-band downlink EIRP density limit, this change was
inadvertently excluded from the rules. Consequently, we make the downlink EIRP ·density limits

, for other Ku-band earth stations in Section 25.212(c) consistent with the power levels adopted in
Section 25.134. The correct power levels are set forth in Appendix B.

V. RECONSIDERATION ISSUES

A. Background

94. On July 5, 2005, SIA filed a petition for reconsideration of the Fifth Report and
Order, raising concerns regarding a number of details of the new earth station procedures. No
comments or replies were filed in response to SIA's petition. l"or the reasons set forth below, we
grant SIA's petition in part, and deny it in part.276 In addition, as noted briefly above, this is the
latest in a ·series of rulemakings in which the Commission has streamlined its satellite and earth
station procedures. We take this opportunity to resolve several issues raised in three petitions for
reconsideration of another streamlining proceeding, the 1996 Streamlining Order.277

271 Fifth Report and Order, 20 FCC Rcd at 5702 (para. 93). See also' Section 25.134 ofthe Commission's
Rules, 47 C.F.R. § 25.134.

272 Fifth Report and Order, 20 FCC Rcd at 5702-03 (para. 94).

273 Fifth Report and Order, 20 FCC Rcd at 5702-03 (para. 94).

274 Fifth Report and Order, 20 FCC Rcd at 5702-03 (para. 94).

275 Fifth Report and Order, 20 FCC Rcd at 5704 (para. 99).

276 On July 8, 2005, SIA and Boeing filed petitions for reconsideration ofthe Sixth Report and Order. SIA
requested only that the Commission consider its comments filed in response to the Third Further Notice.
We considered SIA's comments together with all other comments filM in response to the Third Further
Notice in this Order above. Accordingly, we grant SIA's petition fot:reconsideration ofthe Sixth Report
and Order. Boeing later withdrew its;petition for reconsideration. See Letter from Carlos M. Naida,
Counsel for The Boeing Company, to Marlene H. Dortch, Secretary, FCC (dated Apr. 5, 2007){Boeing Ex
Parte Statement). We therefore dismiss Boeing's petition as moot.

277 1996 Streamlining Order, 11 FCC Rcd 21581. These petitioners,iBDS Corporation (BDS), GE
American Communications, Inc. (GB Americom), and Telquest Venrures, Inc. (Telquest), are listed in
(continued ...)
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95. Background. At the time SIA filed its petition for reconsideration, Sections
25.209(a) and (b) ofthe Commission's rules specified antenna gain limits at each off-axis angle
starting at 10 off-axis.278 Section 25.209(g) relaxed the antenna gain pattern requirements for Ku­
band earth stations, by starting the Ku-band antenna gain pattern at 1.250 off-axis instead of 10

off-axis.279 SIA notes that Section 25.220, the new rule specifYing the pro~edures for smaller­
than-routine diameter earth station applications, refers to only Sections 25.209(a) and (b). SIA
argues that the rule should refer to Section 25.209(g) as well.280 According to SIA, it is necessary
to start the Ku-band antenna gain pattern at 1.250 off-axis to include 1.2-meter Ku-band earth
stations in the "routine" classification,281

- 96. Discussion. SIA is correct. By neglecting to refer to Section 25.209(g) in the
streamlined non-routine earth station procedures set forth in Sections 25.1 32(b)(3) and 25.220 as
revised in the Fifth Report and Order, .the Commission had inadvertently made some routine Ku­
band earth station applications subject to the non-routine earth station procedures. However,
those rule revisions are superceded by the rc;:visions to the antenna gain pattern envelope
requirements adopted i~ the :Eighth Report and Order above.282

C. Protection from Interference for Non-Routine Earth Stations

97. Background. Under Section 25.209(c) ofthe Commission's Rules, receive-only
earth stations and the receive operations oftransmit-receive earth stations are protected from
harmful interference to the extent that an earth station that meets the antenna gain pattern
envelope specified in Sections 25.209(a) and (b),283 SIA claims that, under the new procedures
for non-routine earth station applications, non-routine receive antennas would not be entitled to
any protection from harmful interference unless those non-routine receive operations were
coordinated.284

98. Discussion. When the Commission adopted Section 25.220, it intended that the
receive operations ofuncoordinated non-routine earth stations would be protected from harmful

(Continued from previous page)
Appendix A. In 2002, Telquest withdrew a petition for stay that it filed concurrently with its petition for
reconsideration, but did riot withdraw its petition for reconsideration. Letter from Patricia Paoletta,
Counsel for Telquest, to Secretary, FCC (dated Nov. 6, 2002).

278 47 C.F.R. §§ 25.209(a), (b).

279 47 C.F.R. § 25.209(g).

280 SIA Petition at 2-3.

281 SIA Petition at 3.

282 See Section lILA. above, citing Sixth Report and Order, 20 FCC R~d at 5614 (paras. 49-50).

283 47 C.F.R. § 25.209(c).

284 SIA Petition at 3-4.
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interference to the extent to which the parties agreed in their coordination.28S In the absence of

suen an agreement, tne Commission intended fuat tbe eartb station would be protected from
interference only to the extent that a routine earth station would.286

99. We agree with SlA to the extent that it argues that non-routine receive-only earth
stations should be given the same level ofprotection from intel1ference as a routine earth station,
or in other words, the same protection level it would enjoy if it met the antenna gain pattern
requirements of Sections 25.209(a) and (b), in the absence of a coordination agreement, We also
agree with SIA that parts of Section 25.220 could be interpreted as inconsistent with this intent,287
We disagree, however, that the Commission's rules should mandate a particular level of
interference protection rather than allowing parties to negotiate, a different level ofprotection, as
SlA appears to suggest,288 Accordingly, we will revise Section 25.220 to make clear that, in the
absence of a coordination agreement, non-routine earth stations will be protected from
interference to the same extent as routine earth stations, but we. will not adopt SlAts apparent
suggestion to preclude parties from negotiating a different level of protection.

D. Signing of Certifications

100. Background. In its petition for reconsideration, SIA again proposes revising the
certification procedure to require adjacent satellite operators to: sign certifications showing that
the proposed non-routine earth station operations have been coordinated, in cases where both the
target satellite and the adjacent satellites are U.S.-licensed. SlA states that this procedure will
prevent any misunderstanding with respect to the coordination agreement, and ensure that
adjacent satellite operators have current information regarding the interference environment in
which they operate.28~ SIA also asserts that obtaining these signatures would not be burdensome
for either satellite operator because they are generally in regular contact,290 Alternatively, SIA
contends that the benefits of adjacent satellite operator signatures would be outweighed by the
potential for delay in cases where the adjacent satellite is not U.S.-licensed.291

101. Discussion. We find that SIA has not adequat~lyjustified its proposal. SlA
suggests that adjacent satellite operator signatures are needed to prevent misunderstandings of
coordination agreements, and ensure that they have current information regarding their
interference environment,292 However, SINs concerns about current information are inconsistent
with its assertion that U.S.-licensed satellite operators are in re~ular contact with each other. 293

285 47 C.F.R. § 25.220(d)(I).
286 47 C.F.R. § 25.220(d)(2).

287 See 47 C.F.R. § 25.220(c)(3), cited in SIA Petition at 3.

288 SIA Petition at 3-4.

289 SIA Petition at 4.

290 SIA Petition at 4-5.

291 SIA Petition at 5.

292 SIA Petition at 4.

293 SIA Petition at 4-5.
(continued ...)
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Furthermore, in the Order above, the Commission considered and declined another SIA proposal

to teC\\\ue ~\~at\\te~ nClm\)!;)t\\ t\\e tal~et ~a\e\\\\e ()})ela\()l al\.~ a~)a~e\'\\ ~a\e\\\\e t)})el?1\\)l~ \)1\ '.
certifications, because it was unnecessary in Hght,ofrtheGommission's historical reIiaflce on
satellite operators to work together cooperatively to reach coordination agreements.294 Moreover,
even if a target satellite operator neglected to coordinate with an affected adjacent satellite
operator, the Commission's procedure includes an additional opportunity for those satellite
operators to comment.295 There is nothing in the record to justify a different result here.

E. Determination of Need for Coordination

102. In the Fifth Report and Order, the Commission concluded that the target satellite
operator should not be required to coordinate with an adjacent satellite operator in cases where
the non-routine earth station in question will not generate a side lobe in the direction of the
adjacent satellite that will be large enough to cause harmful interference.296 SIA recommends
stating this exception in more precise terms. SIA would require coordination with all adjacent
satellites within 6° ofthe target satellite unless the earth station is routine, or the earth station
operator plans to reduce its input power or power density into the antenna by a sufficient amount
to meet the antenna gain ~attern envelope in Section 25.209 within ± 10 ofthe nominal location
ofthe adjacent satellite.29 We agree that a more precise statement ofthe coordination
requirement would reduce confusion on this issue. Accordingly, we will revise Section 25.220 of
the Commission's rules based on SIA proposal.

F. Other Reconsideration Issues

103. In the context of its pleadings filed in response to the Third Further Notice, AVL
raises a number of issues regarding decisions made in the Fifth Report and Order and Sixth
Report and Order. First, AVL recommends that the Commission not require any certifications or
power reductions for routine earth stations.298 SIA replies that nothing in the Fifth Report and
Order suggests that the procedures adopted in that Order were intended for routine earth
stations.299 SIA is correct. The procedures adopted in the FifthReport and Order are intended to
streamline the review ofnon-routine earth station applications.3~o We do not plan to apply those
procedures to routine earth station applications.

(Continued from previous page)

294 Section III.F.!. above, citing Third Further ]yotice, 20 FCC Rcd at 5627 (para. 93).

295 Section III.F.!. above, citing Fifth Report and Order, 20 FCC Rcd at 5694-97 (paras. 70-79).

296 Fifth Report and Order, 20 FCC Rcd at 5686 (para. 47).

297 SIA Petition at 5-6.

298 AVL Comments at 3.

299 SIA Reply at 11.

300 See Fifth Report and Order, 20 FCC Rcd at 5669 (para. 3) ("We adopt streamlined procedures for
considering non-routine earth station applications"). See a/so 47 C.F.~. § 25.220(a)(I).
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104.' AVL also assumes that the certification procedure adopted by the Commission in
the Fifth Reportand Order requires non-routine earth station operators to obtain certifications
from adjacent s,atellite operators, and complains that such a procedure would be unreasonably
burdensome.30) AVL is mistaken. The Commission in the Fifth Report and Order explicitly
stated that earth station applicants must submit certifications from their target satellite operators,
not all the adjacent satellite operators.302

105. In addition, AVL claims that the Commissien has eliminated a provision that
allows earth station operators to exceed the antenna gain pattern in the sidelobes by up to three
dB in this proceeding.303 SIA counters that allowing such ".exc~rsions" would result in an
unacceptable increase in the potential for interference environment.304 AVL misunderstands the
Commission's actions. In the Sixth Report and Order, the Commission made only one change to
the antenna gain pattern envelope: it increased the starting point to 1.50 off-axis, up from 1.00 off­
axis for C-band antennas and 1.250 off-axis for Ku-band antennas. The Commission did not
eliminate any provision with respect to "excursions." Furthermore, these excursions are reflected
in the off-axis EIRP envelopes proposed in the Third Further Notice.305 In response to SlAts
,argument, we note that Section 25.209 has allowed earth station operators the flexibility allowed
to exceed that envelope by up to three dB for several years. SIA does not provide any reason to
depart from this practice. Accordingly, we conclude that no further revisions to Section 25.209
are warranted.

106. Finally, we take this opportunity to address some petitions for reconsideration of
another Part 25 streamlining proceeding.306 EnS asserts that F~rm 312, adopted in the 1996
Streamlining Order, required disclosure offoreign ownership that is in excess ofthe disclosure
required by the Communications Act,307 When the Form 312 filing requirement took effect, the
Form included instructions that made clear that the foreign ownership reporting requirements are
limited to broadcast, common carrier, aerenautical en route or aeronautical fixed earth stations.
We conclude that the instructions adequately address EnS's concern, and no further action is
needed. GE observes that there was a typographical error in Section 25.212(c) of the
Commission's rules,308 but that error was later corrected.309 Acc9rdingly, we dismiss this petition
as moot. Finally, Telquest does not raise issues related to any rule adopted in the 1996
Streamlining Order, but rather criticizes the dismissal of its Dir~ct Broadcast Satellite (nBS)

301 AVL Comments at 4.

302 See Fifth Report and Order, 20 FCC Rcd at 5688 (para. 52). See also 47 C.F.R. § 25.220(d)(I).

303 AVL Comments at 4-5; AVL Reply at 1-2. See also AVL Ex Parte: Statement at 2-3.

304 SIA Reply at 12.

305 See Third Further Notice, 20 FCC Rcd at 5653-56 (App. C).

306 See 1996 Streamlining Order.

307 EDS Petition at 2-9.

308 GE Americom Petition at 2-3.

309 See Satellite Application and Licensing Procedures, Correction to Final Rule, 62 FR 51378 (Oct. 1,
2001).
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application about nine months before the lPP6Streamlining D,de,was re}eased.~\~ We therefore
dismiss Telquest's petition as outside the scope ofthis proceeding.311

" ~. ~. r . ,1 : ;

VI. SUMMARY AND CONCLUSIONS

107. In this Order. we continue the pr()cess we began in 2000 to streamline the
Commission's non-routine earth station processing rules. Throughout this proceeding, the
Commission has provided multiple opportunities for interested parties to recommend rule
revisions,312 and based the streamlining measures adopted in this Eighth Report and Order on
recommendations from satellite industry commenters in an earljer phase in this proc'eeding.313 As
a result of this Order, we now have three procedures for earth station applications. First,
applications for earth stations with antennas of routine diameter or greater,314 to be operated at
routine power levels or 10wer,315 will be processed routinely. This is consistent with the
procedure for routine earth station applications in place now.

108. Secon9, earth station applications that do not meet these standards, but fall within
the applicable off-axis EIRP envelope, will be processed routinely and placed on 30 days' public
notice. The Commission win develop a form for these earth sta,tion applications. In the
meantime, applicants choosing to use this prooedure must file their information in the form of a
table as set forth in this Order above and inolude the table as an attachment to their
applications.316 As the Commission noted in the Third Further Notice, this procedure is
substantially similar to the power reduction procedure adopted in the Fifth Report and Order.317

Accordingly, we replace the power reduction procedure adopted in the Fifth Report and Order
with the off-axis EIRP"procedure We adopt here, as proposed in'the Third Further Notice.318 In

310 TelQuest Ventures, L.L.C., Western Tele-Communications, Inc., Report and Order, II FCC Rcd 8151
(Int'l Bur., 1996) (Telquest Dismissal Order).

311 Telquest also filed an application for review ofthe Telquest Dismissal Order, raising arguments
substantially similar to those in its petition for reconsideration ofthe 1996 Streamlining Order. The
Commission dismissed that petition in 2001. Application ofTelquest 'Ventures, L.L.C. For a License for a
Fixed-Satellite Transmit/Receive Earth Station to Communicate with a Canadian DBS Satellite to be
located at 91 Degrees W.L. and for Blanket License Authority to Construct and Operate One Million
Receive-Only Earth Stations for use with a Canadian DBS Satellite to be Located at 91 Degrees W.L.,
Memorandum Opinion and Order, 16 FCC Rcd 15026 (2001).

312 See Fifth Report and Order, 20 FCC Rcd at 5672 (para. 13).

313 See Third Further Notice, 20 FCC Rcd at 5622 (para. 74).

314 By "routine diameter," we mean 1.2 meters for Ku-band earth stations, and 4.5 meters for C-band earth
stations.

315 By "routine power level," we mean the power levels specified in Sections 25.134, 25.211, or 25.212 of
the Commission's rules. '

316 See Section V.

317 Third Fur,ther Notice, 20 FCC Rcd at 5622 (para. 74).

318 Third Further Notice, 20 FCC Rcd at 5622 (para. 75).
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addition, licenses granted pursuant to this procedure will be eligible for ALSAT treatment,

consistent with the powerreduction procedure adopted in the Filth .Reportand Order.m

109; Third, license applications for earth stations that will exceed the off-axis EIRP
envelope will be considered pursuant to the certification procequre adopted in the Fifth Report
and Order. In other words, applicants will need to provide a certification from the operator of
each space station with which the applicant plans to communicate, showing that the space station
operator has coordinated the non-routine earth station operations with its neighboring satellite
operators.320 We emphasize that earth station operators are not'required to coordinate directly
with the neighboring satellite operators.321 Iffor any reason the applicant is unwilling or unable
to obtain such certifications, it is free to attempt to show that its proposed earth station operations
would not cause harmful adjacent satellite interference in the context of a waiver ofthe
certification requirement. Such applicants are also free to incl~de any information they believe
will support their arguments, including but not limited to an ASIA analysis, as discussed in the
Fifth Report and Order,322 or a statement that the earth station antenna has an electronic pointi~g
mechanism, as suggested by AVL. However, we reach no conclusion here regarding whether any
specific showing would or would not be sufficient in any parti~ular instance. Instead, we repeat
that the earth station applicant in these cases bear the burden of. proof of showing that their
proposed operations will not cause harmful interference to adja~ent satellites.

110. Applicants for Ku-band VSAT network licenses planning to use a contention
protocol, and filing their applications after the rules in this Order take effect, will be required to
certify in their applications that their use of that contention prot.ocol will be reasonable. We also
considered NRAO's proposal to require VSAT network operators to coordinate with NRAO prior
to filing their applications with the Commission, and decided not to depart from the current
procedures requiring NRAO notification, which appear to have been working adequately since
1958. Finally, we act on several petitions for reconsideration as indicated above.

111. All the rule revisions adopted in this Order are ,set forth in Appendix B of this
Order. In addition, we incorporate into Appendix B the rule revisions adopted in the Sixth Report
and Order and stayed pending consideration ofthe issues in the Third Further Notice, to the

319 Fifth Report and Order, 20 FCC Rcd at 5684-85 (paras. 41-42). "ALSAT" means "all U.S.-licensed
space stations." Originally, under an ALSAT earth station license, an earth station operator providing
fixed-satellite service in the conventional C- and Ku-bands could aceess any U.S. satellite without
additional Commission action, provided that those communications are in accordance with the same
technical parameters and conditions established in the earth stations' .1Jeenses. See Amendment ofthe
Commission's Regulatory Policies to Allow Non-U.S. Licensed Spac~ Stations to Provide Domestic and
International Satellite Service in the United States, Report and Order, m Docket No. 96-111, 15 FCC Rcd
7207,7210-11 (para. 6) (1999) (DISCO II First Reconsideration Order). The DISCO II First
Reconsideration Order expanded ALSAT earth station licenses to allow access to any satellite on the
Permitted Lisi. DISCO II First Reconsideration Order, 15 FCC Red ~t 7215-16 (para. 19).

320 Fifth Report and Order, 20 FCC Red at 5687-88 (para. 50).

321 See Fifth Report and Order, 20 FCC Red at 5683-84 n.99.

322 Fifth Report and Order, 20 FCC Red at 5700 (para. 87).
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extent necessary.323 The Commission will publish a summary of this Order in the Federal

Re~\stet, \1\ ~b.\.cb. \tw\\\ a\\1\O\l1\ce the effect\~e ua\~ ~l a\\\\\~~~ t\\\e te'J\~\I.)\\~.

Vll. PROCEDURAL MATTERS

112., Final Regulatory Flexibility Analysis. As required by the Regulatory Flexibility
Act (RFA),324 an Initial Regulatory Flexibility Analysis (IRFA) was incorporated into the Third
Further Notice.325 The Commission sought written public comments on the possibl~ significant
economic impact ofthe proposed policies and rules on small entities in the Third Further Notice,
including comments on the IRFA. Noone commented specifically on the IRFA. Pursuant to the
RFA,326 a Fi~al Regulatory Flexibility Analysis is contained in Appendix D.

113.' Paperwork Reduction Act. This Order contains new and modified
information collections subject to the Paperwork Reduction' Act of 1995 (PRA), Public
Law 104-13. It will be submitted 'to the Office of Management and, Budget (OMB) for
review under Section 3507(d) of the PRA. OMB, the general public, and other Federal
agencies are invited to comment on the new or modified information collection(s)
contained in this proceeding. hnplementation of these new or modified reporting and/or
recordkeeping requirements will be subject to approval by the OMB, as prescribed by the
Act, and will go into effect upon announcement in the Federal Register of OMB approval.

114. Privacy Impact Assessment. The Commission has performed a Privacy Im~act

Assessment as required by the Privacy Act, as amended by the E-Govemment Act of 2002. 27
The Commission has determined that this information collection does not affect indivi~ualsor
household; thus, there are no impacts under the Privacy Act.

VllI. ORDERING CLAUSES

323 See Sixth Report and Order, 20 FCC Rcd at 5614 (para. 50). Among other stayed rule revisions adopted
in the Sixth Report and Order, the Commission increased the backlobe gain limits to 0 dBi in portions of
the Ka-band that are not shared by the FSS and MSS or other services, as proposed by SIA. See Sixth
Report and Order, 20 FCC Rcd at 5611 (paras. 40-41); Further Notice, 17 FCC Rcd at 18612 (para. 69),
citing Letter from Richard DalBello, Executive Director, Satellite Industry Association, to Magalie Roman
Salas, Secretary, FCC (dated Nov. 5,2001) (SIA November 5 Ex Parte Statement) at 12. However, a
backlobe gam limit of0 dBi was incorporated into the off-axis EIRP envelope adopted for Ka-band earth
stations in another proceeding, based in part on recommendations from a Ka-band Blanket Licensing
Working Grciup. See Section 25.138 ofthe Commission's rules, 47 C.F.R. § 25.138; Letter from John P.
Stem, Associate General Counsel, to Magalie Roman Salas, Secretary, FCC, IB Docket No. 98-172 (dated
Sept. 27, 1999); Letter from Carlos M. NaIda, Dow, Lohnes, and Albertson, to Magalie Roman Salas,
Secretary, FCC, IB Docket No. 98-172 (dated Oct. 28, 1999). Accord,ingly, the Ka-band antenna gain
pattern rule revision adopted in the Sixth Report and Order is no longer necessary.

324 See 5 U.S.C. § 603.

325 Third Further Notice, 20 FCC Rcd at 5662-65 (App. E).

326 See 5 U.S.C. § 604.

327 5 U.S.C. § 552a.
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115.: Accordingly, IT IS ORDERED, pursuantto Sections 4(i), 7(a), 303(c), 303(t),

303(g), and 303(t) ofthe Comm\\n\~at\on~ l\.~t of \q3~, a~ a\1\e~c.\ec.\, ~1 \j ,~.c.. ~~ \~~\\), \~1\a),
101(c), 103(f), 303(g), 303(r), that this Eighth Report and Order in IB Docket No. 00-248 is
hereby ADO,PTED.

116. IT IS FURTHER ORDERED that Part 25 ofthe Commission's rules IS
AMENDEDas set forth in Appendix B. An announcement of the effective date ofthese rule
revisions wi~l be published in the Federal Register.

117.' IT IS FURTHER ORDERED that the Consumer and Governmental Affairs
Bureau, Reference Information Center, SHALL SEND a copy ofthis Order, including the Final
Regulatory Flexibility Certification, to the Chief Counsel for Advocacy ofthe Small Business
Administration. '

118. ' IT IS FURTHER ORDERED, pursuant to Section 1.106 ofthe Commission's
rules, 47 C.F'.R. § 1.106, that the Petition for Reconsideration ofthe Fifth Report and Order filed
by SIA is GRANTED IN PART and DENIED IN PART, as indicated above.

119. IT IS FURTHER ORDERED, pursuant to Sect~on 1.106 of the Commission's
rules, 47 C.F.R. § 1.106, that the Petition for Reconsideration of the Sixth Report and Order filed
by SIA is GRANTED.

120., IT IS FURTHER ORDERED, pursuant to Section 1.106 of the Commission's
rules, 47 C.F.R. § 1.106, that the Petition for Reconsideration ofthe Sixth Report and Order filed
by Boeing is DISMISSED AS MOOT.

121. IT IS FURTHER ORDERED, pursuant to Section 1.106 of the Commission's
rules, 47 C.F.R. § 1.106, that the Petitions for Reconsideration ofthe 1996 Streamlining Order
filed by EDS and GE Americom are DISMISSED AS MOOT.

122. IT IS FURTHER ORDERED, pursuant to Secti,on 1.106 of the Commission's
rules, 47 C.F.R. § 1.106, that the Petition for Reconsideration ofthe 1996 Streamlining Order
filed by Telquest IS DENIED.

FEDERAL COMMUNICAnONS COMMISSION

Marlene H. Dortch
Secretary
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APPENDIX A

List ofCommenters

I. Comments filed September 6, 2005

FCC 08-246

1. AvI" Technologies, Inc. (AVL)
2. CBS Broadcasting, Inc., Fox Broadcasting Company, Microspace Communications

Corporation, MTV Networks, Showtime Networks Inc., Twentieth Television, and the
Walt Disney Company (together, Joint Commenters)

3. National Cable and Telecommunications Association (NCTA)
4. National Programming Service, Inc. (NPS)
5. Satellite Industry Association (SIA)
6. SES Americom, Inc. (SES Americom)
7. Spacenet Inc. and Starband Communications Inc. (Spacenet)
8. Time Warner, Inc. (Time Warner)

II. Replies filed October 6, 2005

1. AVL
2. EchoStar
3. Global VSAT Forum
4. NPS
5. SIA,
6. WildBlue Communications, Inc. (WildBlue)

ill.

1.

2.

3.

4.

IV.

Ex Parte Statements

Letter from James L. Oliver, President, AvL Technologies, to Marlene H. Dortch,
Secretary, FCC (dated Feb. 13,2006) (AVL Ex Parte Statement).
Letter from Carolyn Tatum Roddy, Director ofRegula~oryAffairs, SIA, to Marlene H.
Dortch, Secretary, FCC (dated Oct. 27, 2006) (SIA Ex Parte Statement).
Letter from Elizabeth R. Park, Counsel for ViaSat, Inc::, to Marlene H. Dortch, Secretary,
FCC (dated Dec. 14,2006) (ViaSat Ex Parte Statement).
Letter from Carlos M. NaIda, Counsel for The Boeing Company, to Marlene H. Dortch,
Secretary, FCC (dated Apr. 5, 2007) (Boeing Ex farte'Statement).

Petitions for Reconsideration, Comments, and Replies

A. Fifth Report and Order

1. SIA

B. Sixth Report and Order

1. Boeing
2. SIA
3. Intelsat (Comments)
4. Boeing (Reply)
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C. 1996 Streamlining Order, m Docket No. 95-117, Filed March 12,1997

1. EDS Corporation (EDS)

2. GB American Communications, Inc. (GE Americom)
3. Telquest Ventures, Inc. (Telquest)
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