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By a letter dated January 30, 2015, the National Telecommunications and Information
Administration (NTIA) submitted a request by the European Commission (EC) for a waiver of the
Federal Communications Commission’s licensing requirements to permit non-Federal receive-only earth
stations within the United States to operate with signals of the Galileo Radionavigation-Satellite Service
(RNSS) system. 1 The FCC’s rules require that receive-only earth stations operating with non-U.S.
licensed space stations obtain a license. 2 NTIA requests that the FCC issue a public notice seeking
comment on the EC’s waiver request, and recommends granting the request. A copy of the NTIA letter,
which includes the EC’s request and supporting materials, is attached to this Public Notice. 3 Consistent
with procedures previously established for consideration of such requests, we invite interested parties to
comment on the waiver request. 4
1

Letter from Paige Atkins, Associate Administrator, Office of Spectrum Management, NTIA, to Mindel De La
Torre, Chief, International Bureau, FCC and Julius Knapp, Chief, Office of Engineering and Technology, FCC
(January 30, 2015) (NTIA Waiver Request Letter).
2

See 47 CFR §§ 25.131(j)(1), 25.137.

3

The supporting materials include: an October 23, 2013 Letter from Paul Weissenberg, Deputy Director-General,
EC Enterprise and Industry Directorate-General, to Jonathan Margolis, Deputy Assistant Secretary, Bureau of
Oceans and International Environmental and Scientific Affairs, U.S. Department of State (EC October 2013 Letter),
requesting a “block exemption, without limitation,” of the FCC licensing requirement; an August 12, 2014 letter
from Matthias Petschke, EU Satellite Navigation Programmes Director, EC Enterprise and Industry DirectorateGeneral, to Jonathan Margolis, Deputy Assistant Secretary, Bureau of Oceans and International Environmental and
Scientific Affairs, U.S. Department of State (EC August 2014 Letter); and a technical exhibit providing information
as specified in FCC Form 312, Schedule S (EC Schedule S).

4

See National Telecommunications and Information Administration Provides Information Concerning Executive
Branch Recommendations for Waiver of Part 25 Rules Concerning Licensing of Receive-Only Earth Stations
Operating with Non-U.S. Radionavigation Satellites, Public Notice, 26 FCC Rcd 3867 (IB Mar. 15, 2011) (RNSS
Public Notice). The RNSS Public Notice included an attached letter from Karl B. Nebbia, Associate Administrator,
Office of Spectrum Management, NTIA, to Julius Knapp, Chief, Office of Engineering and Technology, FCC (Mar.
2, 2011) (March 2, 2011 NTIA Letter). RNSS Public Notice, 26 FCC Rcd at 3868-69.

The Waiver Request
The EC requests a waiver to permit all non-Federal receive-only earth stations to operate with the
Galileo system’s E1, E5, and E6 signals. It identifies the frequencies on which those signals are
transmitted as follows: 1559-1591 MHz (E1); 1164-1219 MHz (E5); and 1260-1300 MHz (E6). 5 NTIA,
in consultation with other relevant Executive Branch agencies, has reviewed the technical, operational,
policy, and various other considerations in the EC’s waiver request from the perspective of Federal
operations and has concluded that the request satisfies NTIA’s previously outlined criteria for
recommending a waiver. 6 In its letter recommending grant of a waiver, NTIA notes that the National
Space Policy of the United States of America specifically directs the United States to “engage with foreign
[Global Navigation Satellite System (GNSS)] providers to encourage compatibility and interoperability,
promote transparency in civil service provision, and enable market access for U.S. industry.” 7 In
addition, it notes that this policy provides that foreign positioning, navigation, and timing (PNT) services
may be used to augment and strengthen the resiliency of the Global Positioning System (GPS). NTIA
states that authorizing the use of Galileo PNT services in the United States, which will supplement GPS
signals, will advance these goals and bring significant benefits to the American public. 8 NTIA also
emphasizes that, pursuant to the 2004 Agreement on the Promotion, Provision and Use of Galileo and
GPS Satellite-Based Navigation Systems and Related Applications 9 between the EC (and its member
states) and the United States, the Galileo system will be interoperable with GPS as well as radio
frequency (RF) compatible with U.S. government systems and equipment already in use and operating in
the RNSS bands. 10

5

EC Schedule S at 6, 9.

6

See NTIA Waiver Request Letter at 1-2 (citing criteria set forth in the March 2, 2011 NTIA letter, 26 FCC Rcd at
3868-69). The criteria are that: (1) granting the waiver is in the public interest; (2) the system complies with the
United Nation’s Space Debris Mitigation guidelines; (3) the grant of the waiver is consistent with U.S. International
trade and other treaty obligations; (4) the waiver request is limited to the receive-only Radionavigation-Satellite
Service (RNSS) (which includes positioning) and standard time and frequency satellite services; and (5) operation of
the RNSS signals offered by the foreign Global Navigation Satellite System (GNSS) has been found compatible
with U.S. government systems operating in the specified RNSS frequency bands. Id.
7

NTIA Waiver Request Letter at 2 (citing the National Space Policy of the United States of America (June 28, 2010)
at 5, available at http://whitehouse.gov/sites/default/files/national_space_policy_6-28-10.pdf).

8

NTIA Waiver Request Letter at 2.

9

Agreement on the Promotion, Provision and Use of Galileo and GPS Satellite-Based Navigation Systems and
Related Applications (June 26, 2004) (2004 EC/US Galileo-GPS Agreement), available at
http://www.gps.gov/policy/cooperation/europe/2004/gps-galileo-agreement.pdf. This agreement provides a
framework for cooperation in the promotion, provision, and use of civil GPS and Galileo navigation and timing
signals and services, value-added services, augmentations, and global navigation and timing goods. Id. Article I
(Objectives). It also includes several other provisions, including provisions on national security compatibility. Id.
10

NTIA Waiver Request Letter at 2, 4 (citing 2004 EC/US Galileo-GPS Agreement and the technical specifications
set forth in the European GNSS (Galileo) Open Service Signal in Space Interface Control Document, Issue 1,
Revision 1 (Sept. 2010), available at http://www.gsc-europa.eu/gnss-markets/segments-applications/os-sis-icd).
“Radio frequency compatibility” means the assurance that one system will not cause interference that unacceptably
degrades the stand-alone service that the other system provides. “Interoperability at the user level” is defined as a
situation whereby a combined system receiver with a mix of GPS or Galileo satellites in view can achieve position,

2

Overview of Public Notice
In this Public Notice, we seek comment on whether granting the requested waiver is in the public
interest with respect to non-Federal operations. 11 Similar to NTIA, we also review the technical,
operational, policy, and various other considerations in the EC’s waiver request, but do so from the
perspective of the potential issues pertaining to non-Federal operations, whether in the RNSS bands or in
the bands adjacent to or near these bands. We emphasize at the outset that we agree with NTIA that
authorizing the use of Galileo signals has the potential to bring significant benefits to the American
public, such as improvements in the availability, reliability, and resiliency of space-based PNT services.
In this Public Notice, we seek to fully develop a record on these potential benefits, and the ways in which
our grant of a waiver would serve the public interest.
In recognizing these important potential benefits, we also note that the EC request is broad,
requesting a waiver to permit all non-Federal receive-only earth stations (i.e., receivers) to operate with
Galileo’s E1, E5, and E6 signals that are transmitted in several different RNSS bands. 12 As identified and
discussed below, the EC’s request implicates additional issues that could potentially affect the
Commission’s spectrum management with regard to non-Federal operations in the bands allocated for
RNSS or in adjacent or nearby bands, and we therefore request comment on these technical, operational,
and policy issues to help inform our evaluation of the public interest benefits and other considerations
associated with the requested waiver. As discussed below, these issues include: issues pertaining to
international and U.S. spectrum allocations, including non-Federal allocations, in the affected bands; the
potential impacts of the Galileo satellite signals on non-Federal receivers, including those in bands
adjacent to or near the RNSS bands; and the electromagnetic compatibility of Galileo receivers and nonFederal transmissions in bands allocated to RNSS and in the bands adjacent or nearby to the RNSS bands.
In the final section of this Public Notice we focus on the important public interest benefits that
would be associated with grant of a waiver for Galileo receivers. We invite comment on these significant
public interest benefits, including the potential for improving the availability, reliability, and resiliency of
space-based PNT services in our nation. 13 We also seek comment on any other considerations we should
take into account as we evaluate the public interest associated with granting a waiver for operations in the
United States with Galileo receivers.
Galileo Signals and RNSS Allocations
In this section, we seek comment on the signal characteristics of the Galileo system, which
implicates technical, operational, and policy considerations related to the international and U.S. spectrum
allocations, including non-Federal allocations.
navigation, and timing solutions at the user level that are equivalent or better that can be achieved by either system
alone. See 2004 EC/US Galileo-GPS Agreement, Article 2 (Definitions).
11

See RNSS Public Notice, 26 FCC Rcd at 3867. As NTIA notes, that the Commission must make an independent
public interest finding based on the public record. See NTIA Waiver Request Letter at 2.

12

See EC October 2013 Letter (requesting a “block exemption, without limitation,” of the licensing requirements for
these receivers); NTIA Waiver Request Letter at 3.
13

We note that commenting parties may request that specific information be kept confidential and withheld from
public release under the procedures set forth in section 0.459 of our rules. See 47 CFR § 0.459.
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E1 Signal. The EC indicates in the technical submissions included in its request that the Galileo
E1 signal transmits over the 1559-1591 MHz frequency band, has a center frequency located at 1575.42
MHz and an assigned bandwidth of 32 megahertz. 14 The 1559-1610 MHz band is allocated in the
International Telecommunication Union (ITU) Radio Regulations Table of Frequency Allocations to the
RNSS on a primary basis, 15 and in the U.S. Table of Frequency Allocations to the RNSS on a primary
basis for both Federal and non-Federal operations. This band also is allocated on a primary basis to the
Aeronautical Radionavigation Service (ARNS) internationally, and domestically this primary ARNS
allocation is available for both Federal and non-Federal use. 16 The Galileo E1 signal as described in the
request transmits using the same center frequency that is used by the GPS L1 signal currently transmitting
in this RNSS band, and has a signal bandwidth that is wider than the GPS II L1 signal bandwidth and the
forthcoming GPS III L1C signal, but within the RNSS allocation. 17 The EC’s request specifies the E1
signal at a maximum power level of 36.9 dBW equivalent isotropically radiated power (EIRP). 18
Other source materials describe the E1 signal and bandwidth differently. For example, some
sources describe the Galileo E1 signal bandwidth as 40 megahertz and extending below 1559 MHz. 19 We
also note that, along with the Open Service (OS) signal (a civil navigation and timing service), the Galileo
E1 signal includes the Public Regulated Service (PRS) signal, a civil navigation and timing service with a
secure signal available only to authorized users. The PRS includes higher power levels than the OS signal
at the outer edges of the E1 signal bandwidth. 20 A 40 megahertz bandwidth signal would extend into a
band that is not allocated to the RNSS (specifically the 1525-1559 MHz band) but instead is allocated on
14

This technical and operational information is included in the EC’s Schedule S submission. EC Schedule S at 6, 9.

15

See ITU Radio Regulations, Article 5.

16

47 CFR § 2.106.

17
The L1 signal associated with the current GPS II satellite constellation operates at 1565.19-1585.65 MHz, with a
bandwidth of 20.46 megahertz, and the forthcoming L1C signal associated with the GPS III satellite constellation
operates at 1560.025-1590.815 MHz, with a bandwidth of 30.69 megahertz. See Global Positioning Systems
Directorate Systems Engineering & Integration Interface Specification IS-GPS-200-H 24-SEP-2013 Navstar GPS
Space Segment/Navigation User Interfaces Sec. 3.3.1.1 Frequency Plan at 13-14, available at
http://www.gps.gov/technical/icwg/.
18

EC Schedule S at 4.

19

See, e.g., European Space Agency Navipedia Galileo Signal Plan (showing a bandwidth of 40 megahertz for the
E1 signal), http://navipedia.net/index.php/Galileo_Signal_Plan (last visited June 22, 2016).
20
The 2015 European GNSS (Galileo) Open Service Signal In Space Interface Control Document indicates that for
the E1 signal, the Galileo “receiver reference bandwidth” is 24.552 megahertz for the E1 signal, with a center
frequency of 1575.42 megahertz. See European GNSS (Galileo) Open Service Signal In Space Interface Control
Document, OS SIS ICD, Issue 1.2 at 3, 4 (November 2015), available at http://www.gsc-europa.eu/gnssmarkets/segments-applications/os-sis-icd. The signal associated with the Open Source service differs from the
signal associated with PRS, although both share the same center frequency. See European GNSS (Galileo) Open
Service Signal In Space Interface Control Document, OS SIS ICD, Issue 1.2 at 4 (November 2015). See also 2004
EC/US Galileo-GPS Agreement, Article 2(p) (defining “[s]ecured governmental service” as “a secured, restricted
access satellite-based navigation and timing service . . . specifically designed to meet the needs of authorized
governmental users”) and Article 2(g) (describing the PRS as a secured governmental service). Under the terms of
the 2004 EC/US Galileo-GPS Agreement, PRS is outside the scope of Articles 5 (Standards, Certification,
Regulatory Measures, and Mandates) and 6 (Non-Discrimination and Trade). Id.
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a primary basis for Mobile Satellite Service downlinks. 21 As another example, an ITU filing from 2014
specifies the E1 signal power that will be approximately 7 dB stronger than the power level specified in
the EC’s waiver request. 22
E5 Signal. In its request, the EC indicates that the Galileo E5 signal will transmit over the 11641219 MHz band, with a center frequency at 1191.5 MHz and a bandwidth of 55 megahertz. 23 The 11641215 and 1215-1240 MHz bands are allocated internationally for the RNSS on a primary basis.
Internationally, the 1164-1215 MHz band also is allocated on a primary basis to the ARNS, and the 12151240 MHz band is allocated on a primary basis to the Earth exploration-satellite service (EESS) (active),
the radiolocation service (RLS), and the space research service (SRS) (active). 24 In the United States, the
1164-1215 MHz band is allocated on a primary basis to the RNSS and ARNS for both Federal and nonFederal use; the 1215-1240 MHz band is allocated on a primary basis to the RNSS, ARNS, EESS
(active), RLS, and SRS (active) for Federal use, and on a secondary basis to the EESS (active) and SRS
(active) for non-Federal use. 25 We note a slight variation in the center frequency of the E5 signal based
on information in the 2015 Galileo Open Service Signal In Space Interface Control Document. 26 The EC
specifies a maximum power level of 34.6 dBW EIRP. 27
E6 Signal. The EC indicates that the E6 signal will transmit over the 1260-1300 MHz band, with
a center frequency at 1280 MHz and an assigned bandwidth of 40 megahertz. 28 The 1240-1300 MHz
band is allocated internationally on a primary basis for the RNSS, EESS (active), RLS, SRS (active), and
on a secondary basis to the Amateur Radio service. 29 At the ITU World Radiocommunication
Conference (WRC) 2000, an international primary RNSS allocation was adopted in the 1240-1300 MHz
band, but this allocation has not been implemented in the U.S. Table of Frequency Allocations, for either

21

See 47 CFR § 2.106. Within the United States, operation of land, maritime, and aeronautical receiving earth
stations (serving commercial and Federal government customers) is permitted over several U.S. and foreign MSS
networks throughout the 1525-1559 MHz frequency band pursuant to the U.S. Table of Frequency Allocations and
FCC Part 25 satellite service rules. 47 CFR §§ 2.106, 25.115, 25.142, 25.202(a)(4)(iii)(A). Within the United
States, operation of an Ancillary Terrestrial Component (ATC) to an MSS network also is permitted in the 15251559 MHz frequency band pursuant to footnote US380 in the U.S. Table and Part 25 of the Commission’s rules.
See 47 CFR §§ 2.106, footnote US380, 25.149, 25.253, 25.255.
22

Compare EC Schedule S at 4 with Galileo-2 ITU Special Section No. CR/C/2542 MOD-1 of IFIC 2783 dated
Nov. 25, 2014. We note that this and other similar ITU filings are subject to agreement by the U.S. Administration.
23

EC Schedule S at 6, 9.

24

See ITU Radio Regulations Article 5.

25

47 CFR § 2.106.

26

That document states that the E5 signal is centered at 1191.795 MHz, not the 1191.5 MHz center frequency
specified in EC’s request. See Galileo Open Service Signal In Space Interface Control Document, Issue 1.2, at 3, 4.
27

EC Schedule S at 4. This represents a 3 dB increase in E5 signal power over that specified in a 2009 ITU
coordination filing. See Galileo-2 ITU Special Section No. CR/C/2542 MOD-1 of IFIC 2667 dated Dec. 18, 2009.

28

EC Schedule S at 6.

29

See ITU Radio Regulations, Article 5.
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Federal or non-Federal use. 30 In the United States, this band is allocated on a primary basis for Federal
operations in the EESS, RLS, and SRS, and for non-Federal operations on a primary basis for the ARNS
and on a secondary basis for the EESS, SRS, and Amateur Radio service. 31 The EC specifies the E6
signal at a maximum power level of 35.1 dBW EIRP. 32 An ITU filing from 2014 specifies an E6 signal
power approximately 6 dB stronger than the power level specified in the EC’s waiver request. 33
For all three signals, we request any clarification regarding Galileo signal composition (e.g.,
whether PRS is included), bandwidth, and power, as appropriate, with regard to the EC’s request. If
Galileo satellites transmit signals at the higher power levels or different (e.g., wider) bandwidth than is
specified in ITU filings and the other documents such as those discussed above, 34 to what extent should
any waiver grant be limited to the technical parameters in EC’s waiver request?
To the extent that the Galileo signals do not conform to the U.S. Table of Frequency Allocations,
we seek comment on whether, on our own motion, we should waive the relevant provisions in Part 2 of
the Commission’s rules. 35 Consistent with our general approach in connection with such waivers, any
such waivers would be subject to a condition that operations are on a non-interference, non-conforming
basis (i.e., the Galileo signals shall not cause harmful interference to authorized operations and operations
with the Galileo signals cannot claim protection from harmful interference with respect to authorized
operations on frequencies outside of the RNSS allocation). 36
30

See Amendment of Parts 2, 25, and 87 of the Commission’s Rules to Implement Decisions from World
Radiocommunication Conferences Concerning Frequency Bands Between 28 MHz and 36 GHz and to Otherwise
Update the Rules in this Frequency Range, Amendment of Parts 2 and 25 of the Commission’s Rules to Allocate
Spectrum For Government and Non-Government Use in the Radionavigation-Satellite Service, Report and Order,
18 FCC Rcd 23426, 23441, para. 34 (2003); Amendment of Parts 2, 25, and 73 of the Commission’s Rules to
Implement Decisions from the World Radiocommunication Conference (Geneva, 2003) (WRC-03) Concerning
Frequency Bands Between 5900 kHz and 27.5 GHz and to Otherwise Update the Rules in this Frequency Range,
Report and Order, 20 FCC Rcd 6570, 6608, para. 101 (2005).
31

47 CFR § 2.106. Under Part 97 of the Commission’s rules, amateur stations transmitting in the 1240-1300 MHz
band must not cause harmful interference to, and must accept interference from, stations authorized by: the U.S.
Government in the ARNS, EESS (active), RLS, or SRS (active); the FCC in the ARNS; and other nations in the
EESS (active), RLS, RNSS (space-to-Earth) (space-to-space), or SRS (active). See 47 CFR §§ 97.301(a), (e),
97.303(b), (d), and (o)(1)-(3).
32

EC Schedule S at 4.

33

See Galileo-2 ITU Special Section No. CR/C/2542 MOD-1 of IFIC 2783 dated Nov. 25, 2014. As noted above,
this and other similar ITU filings are subject to agreement by the U.S. Administration.
34

We note that 2004 EC/US Galileo/GPS Agreement provides certain flexibility with regard to changes in signal
structures in order to maintain and improve the quality and security of services, to respond effectively to unforeseen
changes in technology, user needs, and the spectrum environment, and to pursue modernization and development of
their respective Galileo and GPS systems while maintaining the security and market benefits of compatible and
interoperable common civil signals. See 2004 EC/US Galileo/GPS Agreement, Article II, paras. 4-7. In addition, as
noted supra note 22, ITU filings are subject to agreement by the U.S. Administration.
35

47 CFR §§ 2.102(a) and 2.106.

36

The Commission has granted a waiver of the U.S. Table of Frequency Allocations for non-conforming uses
“when there is little potential interference into any service authorized under the Table of Allocations and when the
non-conforming operator accepts any interference from authorized services.” See, e.g., Application of FugroChance, Inc., Order and Authorization, 10 FCC Rcd 2860, 2860, para. 2 (IB 1995); Hughes Network Systems, LLC,

6

Potential Impact relating to Galileo Satellite Signals and non-Federal Receivers Operating with
Various Services
E1 Signal. We seek comment on whether E1 transmissions raise any interference or other
concerns with respect to non-Federal RNSS, ARNS, and Mobile Satellite Service (MSS) receiver
operations. We do not anticipate any electromagnetic compatibility issues with respect to non-federal
reception of the current GPS L1, future GPS L1C, or ARNS signals since NTIA has concluded there are
no RF compatibility issues with Federal operations, and we are unaware of any material differences in the
general types of operations conducted by Federal and non-Federal users. We request comment on this
assessment. We also seek comment on whether the Galileo E1 signal transmissions raise any interference
concerns with respect to any other non-Federal services authorized to operate in adjacent or nearby bands,
such as MSS earth station receivers in the 1525-1559 MHz band (including the MSS-augmented GPS
receivers). Due to frequency separation and satellite geometry, we do not expect that Galileo E1 signal
transmissions raise interference concerns with respect to MSS space station receivers operating above
1610 MHz, but we welcome any comments on this matter.
E5 Signal. We seek comment on whether E5 transmissions raise any interference or other
concerns with respect to non-Federal receiver operations. We do not anticipate any electromagnetic
compatibility issues with respect to non-Federal reception of GPS L5 signals, since NTIA has concluded
that there are no RF compatibility issues with respect to U.S. Government systems operating in the RNSS
frequency bands and specifically that the Galileo signals are compatible with the GPS II L5 signal in the
1164-1215 MHz band. 37 With respect to ARNS systems in the 1164-1215 MHz band, we note that
coordination has been ongoing since 2003 through the required ITU Resolution 609 consultation
processes specified in footnote 5.328A of Article 5 of the ITU Radio Regulations. 38 The United States
and the EC have coordinated operation of the Galileo system with GPS, pursuant to the 2004 EC/U.S.
Galileo-GPS Agreement. 39 The GPS II L2 signal operates in the 1215-1240 MHz band and portions may
overlap with the upper portions of the Galileo E5 signal. We seek comment on any potential impact from
the Galileo E5 signal to non-Federal operations with the GPS L2 signal. In addition, we seek comment
on the potential impact of the Galileo E5 signal to any primary authorized non-Federal services operating
below 1164 MHz particularly operations under the ARNS and aeronautical mobile service allocations in
the 960-1164 MHz band, as well as any potential impact to secondary EES and SRS allocated above 1215
MHz. Recognizing that NTIA does not expect RF compatibility issues with Federal stations operating
these same services, we likewise do not anticipate electromagnetic compatibility issues for non-Federal
stations but seek comment to confirm.

Declaratory Ruling, 26 FCC Rcd 8521, 8525, paras. 12-14 (IB 2011); Boeing Company, Order and Authorization,
16 FCC Rcd 5864, 5866-67, paras. 8-9 (IB and OET 2001).
37

NTIA Waiver Request Letter at 4 (Galileo signals are compatible with the GPS L1 and L5 signals).

38

See ITU Radio Regulations, Article 5, footnote 5.328A. Footnote 5.328A states: “Stations in the radionavigationsatellite service in the band 1164-1215 MHz shall operate in accordance with the provisions of Resolution 609
(Rev.WRC-07) and shall not claim protection from stations in the aeronautical radionavigation service in the band
960-1215 MHz. No. 5.43A does not apply. The provisions of No. 21.18 shall apply.” Id.
39

See generally 2004 EC/US Galileo-GPS Agreement.

7

E6 Signal. We seek comment on whether the E6 signal has the potential to cause interference to
primary non-Federal ARNS and secondary EESS and SRS in the 1240-1300 MHz band. NTIA indicates
that the U.S. Government operates non-RNSS systems in portions of this band, but that Federal agencies
have agreed that they can mitigate potential interference from the Galileo system. 40 Recognizing that
NTIA does not expect RF compatibility issues with primary Federal stations operating in these same
services, we likewise do not anticipate electromagnetic compatibility issues for non-Federal stations but
seek comment to confirm.
Potential Impacts relating to Galileo Receivers and Non-Federal Operations
As noted, the EC seeks a broad waiver to permit all non-Federal receive-only earth stations (i.e.,
receivers) to operate with Galileo’s E1, E5, and E6 signals. 41 In this section, we seek comment on
potential impacts associated with these receiver operations with Galileo signals, including the
electromagnetic compatibility of such receivers and non-Federal transmissions in the frequency bands
allocated to the RNSS and those adjacent to or near the RNSS bands.42 To assess the potential impact of
granting the EC’s request, we request information about the receivers, including how they are currently
designed to receive the Galileo signals and/or GPS signals and the receivers’ electromagnetic
compatibility with other uses of spectrum in the RNSS bands or adjacent or nearby bands. 43 In
considering the EC’s waiver request, we also ask for comment on whether there are any clarifications,
limitations, or conditions that should be attached to any waiver grant that would serve the public interest,
in addition to those discussed above. 44
Operations with the Galileo E1 signal. We first seek comment on the potential impact that
granting the requested waiver for all non-Federal receivers operating with the Galileo E1 signal could
have with respect to non-Federal transmitter operations in the 1559-1610 MHz band. As discussed above,
NTIA states that operation of the E1 signal (as well as the E5 signal) offered by the Galileo system and
the U.S. Government systems operating in the RNSS frequency bands are RF compatible, and that the
Galileo system will be interoperable with GPS under the terms of the 2004 EC/US Galileo-GPS

40

See NTIA Waiver Request Letter at 4.

41

See EC October 2013 Letter (requesting a block exemption, without limitation, of the licensing requirements for
these receivers).
42

In its spectrum management and licensing authority for non-Federal spectrum use, the Commission generally
seeks to promote electromagnetic compatibility among authorized users, harmonize spectrum use, provide for
efficient use of spectrum, and accommodate new technologies and services.
43

Under ITU regulations, transmitting and receiving equipment intended to be used in a given part of the frequency
spectrum should be designed to take into account the technical characteristics of transmitting and receiving
equipment likely to be employed in neighboring and other parts of the spectrum. See ITU Regulations, 3.3; see also
ITU Regulation 3.13 (“performance characteristics of receivers should be adequate to ensure that they do not suffer
from interference due to transmitters situated at a reasonable distance and which operate in accordance with [the
ITU] Regulations”).

44

As noted above, commenters may request that specific information be withheld from public release, as
appropriate. See 47 CFR § 0.459.
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Agreement. 45 Accordingly, we anticipate that the non-Federal receivers that operate with the Galileo E1
signals and GPS are electromagnetically compatible and interoperable, and that the Galileo receivers
would not raise any concerns regarding any other non-Federal transmitter operations in the 1559-1610
MHz band. We seek comment on this assessment.
We next seek comment on the potential impact that granting the requested waiver for all nonFederal receivers to operate with the Galileo E1 signal could have with respect to any non-Federal
operations in bands outside of the 1559-1610 MHz RNSS allocation. In order to assess the potential
impact, we request information on the non-Federal receivers that would operate with the Galileo E1 signal
transmissions, including how these devices are designed both to receive the Galileo signal and to promote
electromagnetic compatibility with operations in the adjacent or nearby bands. 46 With regard to receiving
the E1 signal, we request information on characteristics, including the RF front-end filter (e.g., band-pass
filter), of the receivers that are designed to operate with this signal. In particular, we seek information on
the extent to which such devices are designed to operate only with the Galileo signal or only with the
Galileo E1 and GPS signals associated with the 1559-1610 MHz RNSS allocation. To what extent are the
RF front-end filters of these receivers designed the same as, similarly, or differently, than the front-end
filters of receivers operating with only the GPS signal, and in what ways? If they operate with both
Galileo and GPS signals, are these receivers designed with a shared antenna and/or logic component (e.g.,
for improved accuracy obtained by including both Galileo and GPS signals) that would enable, or
prevent, the ability to discriminate between the GPS and Galileo PNT determinations? To what extent are
the Galileo receivers also designed to be capable of operating with other GNSS signal transmissions
associated with this RNSS allocation? 47 Are there certain technical parameters associated with Galileo
receiver design that apply to all receivers that would operate with the Galileo E1 signal (e.g., parameters
generally agreed upon by device manufacturers in the industry), and if so, what are they? If not, how
varied are the receiver front-ends for Galileo E1 devices? How might these variations change in the
future? To what extent may they vary depending on the capabilities they may have today, or in the future,
with respect to operating with Galileo/GPS systems or different multiple GNSS systems?
45

NTIA Waiver Request Letter at 2, 4. We note however that no agreements are in place between the U.S and
Administrations responsible for other GNSS networks. Nor are we aware of any compatibility or interoperability
agreements in place between the EC and other Administrations responsible for other GNSS networks.
46

In requesting information about electromagnetic compatibility associated with these Galileo receivers, we note
that the European Union is in the process of implementing directives issued in 2014 that recognize the importance of
receiver capabilities in ensuring the efficient use of spectrum, and promote the use of radio equipment (both
receivers and transmitters) that have an adequate level of electromagnetic compatibility. See Directive 2014/53//EU
of the European Parliament and of the Council (16 April 2014) (relating to making radio equipment that is available
in the European Union market) (Radio Equipment Directive); Directive 2014/30/EU of the European Parliament and
of the Council (26 February 2014) (relating to electromagnetic compatibility). The 2014 Radio Equipment Directive
became effective on June 13, 2016, and establishes various requirements concerning performance of receivers that
enter the European market, including those associated with ensuring electromagnetic compatibility with shared or
adjacent band operations.
47

Though the Commission has not approved the use of any non-U.S. GNSS systems by non-Federal receivers in the
United States, we recognize that other GNSS signals are transmitted in the 1559-1610 MHz RNSS allocation.
Receivers designed to operate with Galileo alone, or with Galileo and GPS signals, may also be designed to be
electromagnetically compatible with other GNSS signals associated with the RNSS allocation but, by the nature of
their design, may be more susceptible to receiving potential interference from non-Federal transmitters that operate
below 1559 MHz and/or above 1610 MHz which could affect the electromagnetic compatibility of these GNSS and
non-Federal operations.
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We also request information on how the Galileo E1 receivers are designed to help ensure
electromagnetic compatibility with operations in adjacent or nearby bands. In designing and constructing
the receivers, what assumptions are made about the RF environment, including the Galileo E1 and GPS
signal transmissions and any other operations authorized in the adjacent MSS bands or other bands that
potentially affect the RF environment. To what extent are Galileo E1 receivers designed the same as, or
differently from, GPS receivers with respect to ensuring electromagnetic compatibility with other nonFederal operations? With regard to particular adjacent or nearby non-Federal operations, are Galileo
receivers designed in ways that effectively mitigate interference from MSS operations above 1610
MHz? 48 Does a GNSS receiver with Galileo E1 signal capability effectively mitigate interference from a
mobile Earth station operating at maximum power in the spectrum above 1610 MHz at a reasonable
geographic separation distance? Are Galileo E1 receivers designed to mitigate interference from
authorized MSS satellite downlink operations below 1559 MHz, such as the data channels for MSSaugmented GPS receivers? 49 In addition, to the extent that receivers that operate with Galileo E1 signals
differ from GPS-only receivers, we seek comment on the electromagnetic compatibility of such Galileo
E1 receivers and proposed terrestrial operations associated with the conditional L-band ATC
authorization, which is currently under consideration in a pending Commission proceeding. 50 To what
extent would some or all of the E1 receivers that also operate with GPS signals improve the interference
resiliency of the receivers, or alternatively render them more vulnerable to interference from
adjacent/nearby band operations than GPS-only receivers? Are there anticipated or potential changes in
future receiver design that could significantly alter the electromagnetic compatibility of Galileo receivers
and non-Federal operations in bands adjacent to or near the RNSS allocation? To the extent that the
designs of different receivers operating with the Galileo E1 signal vary significantly (e.g., with regard to
RF front-end design or the ability to mitigate interference from non-Federal operations in bands adjacent
to or near the RNSS allocation), we request comment on whether this should affect our considerations
with regard to granting approval of a waiver.
Finally, we request information concerning how receivers operating with the Galileo E1 signal
are designed also with respect to operations with the Galileo E5 and/or E6 signal(s), and/or with
operations with other GPS signals, in the 1164-1215 MHz, 1215-1240 MHz, or 1240-1300 MHz bands,
and the extent to which the devices are designed to ensure electromagnetic compatibility with other
48

Frequencies in the 1610-1626.5 MHz band are available for use by MSS systems, including an ancillary terrestrial
component (ATC). See 47 CFR §§ 25.202(a)(4)(i), 25.254.
49

Frequencies in the 1525-1559 MHz band are available for use by MSS systems, including an ATC. See 47 CFR
§§ 25.202(a)(4)(iii)(A), and 25.253.

50

Ligado Networks holds an MSS license for operations in the 1525-1559 MHz band that includes an ATC
authorization, conditioned on addressing potential interference concerns relating to GPS operations in the 1559-1610
MHz band. In December 2015, Ligado filed new applications to modify its ATC authorization subject to specific
conditions, and requested that the Commission allow it to proceed with deployment of terrestrial operations in
specified portions – the 1526-1536 MHz, the 1627.5-1637.5 MHz, and 1646.5-1656.5 MHz bands – of the spectrum
associated with its license. See Comment Sought on Ligado’s Modification Applications, IB Docket Nos. 11-109
and 12-340, Public Notice, DA 16-442, 31 FCC Rcd 3802 (IB, OET, WTB, rel. Apr. 22, 2016). In this proceeding,
three major GPS receiver manufacturers (Trimble, Garmin, and Deere) have reached agreements with Ligado, the
single FCC-authorized ATC operator in the L-band spectrum (1525-1559 MHz) that is adjacent to the RNSS band
(1559-1610 MHz) where GPS L1 receivers operate. These receiver manufacturers do not object to the terrestrial
licensee deploying base stations in the L-band spectrum below 1545 MHz under specific, agreed conditions. See
generally id. at 3807.
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GNSS signal transmissions associated with these RNSS allocation. For receivers that operate with the
Galileo E1 signal, is there a separate RF front-end to support the E5 and/or E6 signals? What are the
techniques to enhance the interference performance in the receiver design? In addressing these questions,
we ask commenters to provide technical details illustrating the differences in design and interference
rejection performance.
Operations with the E5 and E6 signals. We seek comment on the potential impact that granting
the requested waiver for all non-Federal receivers to operate with the Galileo E5 signal could have on
non-Federal operations in the 1164-1215 MHz or 1215-1240 MHz bands, with the Galileo E6 signal in
the 1240-1300 MHz band, or any adjacent or nearby band. As indicated above, NTIA has stated that RF
compatibility has been achieved between the Galileo system and Federal systems operating in the bands
allocated internationally for RNSS, and that the Galileo system is interoperable with GPS. 51 We do not
anticipate electromagnetic compatibility issues with respect to the receivers operating with Galileo E5 or
E6 signals and non-Federal operations, including non-Federal Amateur Radio operations, 52 but
nonetheless request comment on our assessment. We ask commenters to provide details of the
assumptions concerning the RF environment that form the basis for receiver designs, as well as the same
types of information on the RF front-end filter of receivers that are designed to operate with the Galileo
E5 and E6 signals and GPS signals as we request for E1-capable receivers. Are there certain technical
parameters associated with Galileo receiver design that apply to all receivers that would operate with the
Galileo E 5 or E6 signal, and if so, what are they? How varied are the receiver front-ends for Galileo
receivers that operate with these signals? We also request information on how the Galileo receivers are
designed to promote electromagnetic compatibility and to mitigate interference from multiple sources
when receiving Galileo signals over multiple frequency bands.
Public Interest Benefits and Other Considerations
Having sought comment above on various technical, operational, and policy considerations
associated with the requested waiver, we here seek comment on the public interest benefits that are
associated with the Commission’s grant of a waiver. 53 NTIA states that granting the requested waiver
will enable Galileo signals to supplement GPS signals, thereby bringing significant benefits to the public
by increasing service availability, reliability, and resiliency. 54 We seek to develop a full record of these
benefits to inform our assessment of the public interest associated with granting a waiver for Galileo
receivers. We also seek comment on any other considerations that we should take into account with
respect to granting a waiver.
Service availability, accuracy, and reliability. We invite broad comment on the ways in which
grant of a waiver would affect or improve service availability, accuracy, and/or reliability (e.g., through
access to more RNSS satellite signals). In what specific ways would reception of the Galileo satellite
signals improve satellite navigation services? We request comment on the specific types of infrastructure
services or applications that would benefit from operating Galileo-capable receivers in the United States.
What particular consumer applications would benefit? Are there other types of applications that would
51

NTIA Waiver Request Letter at 4.

52

See supra note 31 (concerning Amateur Radio).

53

As noted above, commenters may request that specific information be withheld from public release, as
appropriate. See 47 CFR § 0.459.
54

NTIA Waiver Request Letter at 2.
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benefit? To the extent any non-Federal entity potentially may seek to operate with the PRS signal, we
also request comment on whether there may be potential public safety and security applications that are
associated with, and would benefit from, the use of the PRS signal. Are there ways in which granting a
waiver could have a detrimental impact on GPS service availability, accuracy, and/or reliability? For
example, could the co-processing of both Galileo and GPS signals in certain types of receivers decrease
availability, accuracy, and/or reliability?
Resiliency. With regard to the potential use of the Galileo E1, E5, and E6 signals to improve the
resiliency of GPS, we request comment (in addition to what may already have been provided in response
to questions raised above) on how operations with such signals could or would improve resiliency to
potential RF interference. Would devices augmented to receive signals from the Galileo satellite
constellation in all cases be more resilient to signals of other non-Federal services (e.g., those that overlap
or are adjacent to or near the E1, E5, and E6 signal bandwidths) than devices operating with GPS alone?
In what ways do Galileo receivers improve resiliency against RF interference? Depending on the design,
could certain types of receivers operating with Galileo signals potentially be more susceptible to
interference from other operations, including adjacent or nearby operations (e.g., as a result of a wider RF
front-end that is more susceptible to overload interference)? 55 We request that commenters provide
sufficient details in explaining the bases for their comments. To the extent that there may be potential for
increased interference susceptibility, how should the Commission take those concerns into account as it
assesses the potential public interest benefits of authorizing Galileo-capable receivers? In evaluating
grant of a waiver, should we consider placing conditions on the types of receivers to the extent that they
may be more susceptible to interference from non-Federal services in adjacent or nearby frequency
bands?
Other considerations. Finally, we seek comment on whether there are any other benefits or
concerns that should be considered by the Commission in evaluating and taking action on the requested
waiver. 56
Interested parties may file comments on or before February 21, 2017 and reply comments on or
before March 23, 2017. All comments are to reference IB Docket No. 17-16.
Pursuant to sections 1.415 and 1.419 of the Commission’s rules, 47 CFR §§ 1.415, 1.419,
interested parties may file comments and reply comments on or before the dates indicated on the first
page of this document. Comments may be filed using the Commission’s Electronic Comment Filing
System (ECFS). See Electronic Filing of Documents in Rulemaking Proceedings, 63 FR 24121 (1998).


Electronic Filers: Comments may be filed electronically using the Internet by accessing the
ECFS: http://apps.fcc.gov/ecfs/.

55
See Wireless E911 Location Accuracy Requirements, Fourth Report and Order, PS Docket No. 07-114, 30 FCC
Rcd 1259, 1272-1273, para. 40 (2015) (E911 4th R&O) (noting that GNSS technologies used to augment GPS may
increase potential exposure of devices to interference).

56

We note that a favorable action on this matter would not authorize use of the Galileo system to support Enhanced
911 (E911) location services. A request for such use may require additional steps not contemplated by this public
notice. See E-911 4th R&O at 1272-73, paras. 39-40.
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Paper Filers: Parties who choose to file by paper must file an original and one copy of each
filing. If more than one docket or rulemaking number appears in the caption of this proceeding,
filers must submit two additional copies for each additional docket or rulemaking number.
Filings can be sent by hand or messenger delivery, by commercial overnight courier, or by firstclass or overnight U.S. Postal Service mail. All filings must be addressed to the Commission’s
Secretary, Office of the Secretary, Federal Communications Commission.


All hand-delivered or messenger-delivered paper filings for the Commission’s Secretary
must be delivered to FCC Headquarters at 445 12th St., SW, Room TW-A325,
Washington, DC 20554. The filing hours are 8:00 a.m. to 7:00 p.m. All hand deliveries
must be held together with rubber bands or fasteners. Any envelopes and boxes must be
disposed of before entering the building.



Commercial overnight mail (other than U.S. Postal Service Express Mail and Priority
Mail) must be sent to 9300 East Hampton Drive, Capitol Heights, MD 20743.



U.S. Postal Service first-class, Express, and Priority mail must be addressed to 445 12th
Street, SW, Washington DC 20554.

People with Disabilities: To request materials in accessible formats for people with disabilities
(braille, large print, electronic files, audio format), send an e-mail to fcc504@fcc.gov or call the
Consumer & Governmental Affairs Bureau at 202-418-0530 (voice), 202-418-0432 (tty).
This is a “permit-but-disclose” proceeding, subject to the Commission’s ex parte rules. 57 Persons
making ex parte presentations must file a copy of any written presentation or a memorandum
summarizing any oral presentation within two business days after the presentation. Persons making oral
ex parte presentations are reminded that memoranda summarizing the presentation must (1) list all
persons attending or otherwise participating in the meeting at which the ex parte presentation was made,
and (2) summarize all data presented and arguments made during the presentation. If the presentation
consisted in whole or in part of the presentation of data or arguments already reflected in the presenter’s
written comments, memoranda or other filings in the proceeding, the presenter may provide citations to
such data or arguments in his or her prior comments, memoranda, or other filings (specifying the relevant
page and/or paragraph numbers where such data or arguments can be found) in lieu of summarizing them
in the memorandum. Documents shown or given to Commission staff during ex parte meetings are
deemed to be written ex parte presentations and must be filed consistent with rule 1.1206(b), 47 CFR §
1.1206(b).
For further information, please contact Karl Kensinger, Satellite Division, International Bureau,
at (202) 418-0773.

57

47 CFR §§ 1.1200 et seq.
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