FOR INFORMATION RCS-2394/1

JUN 21 207

The Honorable Philip L. Verveer

Coordinator

International Communications and Information Policy
Department of State

Washington, D.C. 20520

Dear Ambassador Verveer:

The National Telecommunications and Information Administration of the United States
Department of Commerce and the Federal Communications Commission transmit to you
the enclosed second set of draft U.S. proposals for the upcoming World
Radiocommunication Conference 2012 (WRC-12). We respectfully request that you
send these proposals forward to the International Telecommunication Union.

The results of the WRC-12 will have significant implications for the Federal
Government, as well as for U.S. industry and consumers who use radiocommunications.

We are pleased to provide you with the attached reconciled proposals covering many of
the issues to be addressed at WRC-12.

With your assistance, we will continue our efforts to resolve any outstanding WRC-12
issues. We look forward to working with you to ensure a successful conference.

a(wwta_ gﬁy@éﬂn} > g

Lawrence E. Stﬁckling Julifs Genachowski

Assistant Secretary : \C airman

for Communication and Information ederal Communications Commission
United States Department of Commerce 445 Twelfth Street, S.W.

1401 Constitution Avenue, N.W. Washington, D.C. 20554
Washington, D.C. 20230

Enclosure
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Attachments
U.S. WRC-12 Proposals — 2" Tranche
20 June 2011
aipeniia Short Title Description
Item
12 International Regulatory | Proposal for no change to the Radio Regulations with the
: Framework (Res. 951) exception of suppressing Resolution 951
13 Unmanned Aircraft Systems | Proposal for no change to the Radio Regulation in 5091-5150
’ (5091-5150) MHz
Provide footnotes to the table of frequency allocations to
13 Unmanned Aircraft Systems | allow unmanned aircraft to utilize selected fixed-satellite
: (satellite) service allocations for beyond-line-of-sight control links
communications and to add a new resolution
Aeronautical Mobile (R) Proposal to modify Resolution 413 to con.tinue ITU-R studies
1.4 Service at VHF/UHF/SHF | ™ 1 12—1 17 .975'MI‘.IZ and a new aeronautical mobile (Route)
Resolutions 413 and 420 service allocatlc?n in the 5000 — 5010 MHz band to support
airport radio local area network (RLAN) systems
Digital Maritime Mobile Proposal for modifications to Appendix 17
1.9 .
(Appendix 17)
L15 Oceanographic Radar Proposal for a primary radiolocation allocation in various
) Applications at 3-50 MHz | frequency bands and a new resolution
116 Passive Systems for Proposal to extend the table of allocations below the current
) Lightning Detection limit for passive lightning detection systems
121 Radiolocation Service at Proposal for a new allocation to the radiolocation service on
: 15.4-15.7 GHz a primary basis in the 15.4-15.7 GHz band
1.25 Mobile-Satellite Service Proposal for no change to the Radio Regulations
: Allocations
2 Incorporation by Reference | Proposal to modify the table of contents for cross references
4 Conference Resolutions and | Proposal to make editorial modifications to Resolution 644
Recommendations regarding radiocommunication for disaster relief
Satellite Network Filings New RR’Appendix 4 data item for non- geostat.ior%ary satellite
7 (Res. 86) systgms in bands other than those where epfd limits are
___________________________________________________ specified in RR Article 22 (Issue 1A)
Satellite Network Filings Additiop of a data item in Appendix 4 of tl}e Radio
7 (Res. 86) Regula‘gons about occurrence of transmissions of a non-
___________________________________________________ geostationary satellite network (Issue 1B)
Eliminates the need to respond to a coordination request
~ Satellite Network Filings | published pursuant to No. 9.7 if the Administration is
(Res. 86) identified as being affected (9.51, 9.52, 9.52A, 9.60) (Issue
2B)
- Satellite Network Filings | Review of the bands listed in Table 5-1 of RR Appendix 5
____________________________ (Res. 86) ... [forRRNos. 9.11and9.19(Isswe2D)
Satellits Network Filings Modiﬁc;ation to advance publication .of informatign (API) of
7 (Res. 86) a satellite network or .system not s.ubject to coordination
_________________ procedure under Section II of Article 9 (9.2) (Issue 2E)
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Agenda : -
8 Short Title Description
Item
Modification of Article 11 (11.41, 11.42, 11.42bis) of the
Radio Regulations to clarify that Administrations, upon
. . receipt of a detailed report of harmful interference, shall
7 Satelhte(l};l:gwg) g Filings immediately eliminate the harmful interference and the BR
’ shall cancel provisional entries for which the harmful
interference is not resolved, upon confirmation by the RRB
___________________________________________________ (ssue3A)
Modification of Article 11 (11.41A) of the Radio Regulations
to ensure that the BR considers the status of an assignment
~ Satellite Network Filings | initially recorded under No. 11.41 as equal to the status of the
(Res. 86) existing assignment, if coordination is completed, which was
the basis for the unfavorable findings under No. 11.32A
___________________________________________________ (Isswe3B)
Satellite Network Filings Modlﬁcatlon to Amcle' 1.1 (1 1..49) of th.e Radio Regulations
7 (Res. 86) to clarify when an administration must inform th¢ Bureau of
_________________________________ o-loioo-o.....| asuspended network (Issue4C)
Modification to Article 13 (13.6) of the Radio Regulations to
Satellite Network Filings clarify the Rac-hocommumcatlons Bureau’s (BR) actions '
7 (Res. 86) before cancelling a network and the subsequent confirmation
’ of the cancellation by the Radiocommunication Regulations
___________________________________________________ Board RRB) .
Satellite Network Filings MOd.lﬁCE.ltlon to 'Artlcle 9 (9..1). of the'Radlo Regul.at.lons for
7 (Res. 86) elimination of six-month waiting period for submitting
' coordination data after filing an APT/A
8.1.1 Activities of the Proposa} for no change.to A1"tlcles 4 and 5.of the Radio
. s Regulations and a modification to Resolution 673 on Earth
Issue C Radiocommunication Sector . .
observation communications
8.2 Future Agenda Items GMDSS/e-Nav
8.2 Future Agenda Items WAIC
8.2 Future Agenda Items Broadband
8.2 Future Agenda Items 7 GHz EESS
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UNITED STATES OF AMERICA

PROPOSALS FOR THE WORK OF THE CONFERENCE

Agenda Item 1.2: taking into account the ITU-R studies carried out in accordance with
Resolution 951 (Rev. WRC-07), to take appropriate action with a view to enhancing the
international regulatory framework

Background Information: Agenda item 1.2 originated at WRC-03 as agenda item 7.1,
Resolution 951 (WRC-03), “Options to improve the international spectrum regulatory
framework.” The Director’s Report to WRC-07 includes the results of the ITU-R studies
in response to Resolution 951 (WRC-03). The conference concluded that it was
necessary for the ITU-R to evaluate various options. These options include maintenance
of the current practice (no change to the international spectrum regulatory framework),
the review and possible revision of existing service definitions, introduction of a new
provision in the Radio Regulations enabling substitution between assignments of specific
services, and introduction of composite services in the Table of Frequency Allocations.
Resolution 951 (Rev.WRC-07) details these options and provides the guidelines for
implementation of this resolution.

To date, ongoing ITU-R studies contained in the Working Document on a Preliminary
Draft New Report on Enhancing the International Spectrum Regulatory Framework
(Annex 9 to Doc. 1B/267), do not conclude that there is a need to change the current
international spectrum regulatory framework, such as revision of service definitions, new
provisions enabling substitution between assignments of services, and introduction of
composite services.
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Proposal:
NOC USA/1.2/1

International Telecommunication Union
RADIO REGULATIONS

VOLUME 1
Articles

Reasons: ITU-R studies do not conclude that there is a need for changes to the
international spectrum regulatory framework. Maintaining the current international
spectrum regulatory framework provides flexibility to enable new technologies and
convergence of services. The NOC to Volume 1 pertains specifically to AI 1.2.

NOC USA/1.2/2

International Telecommunication Union
RADIO REGULATIONS

VOLUME 2
Appendices

Reasons: ITU-R studies do not conclude that there is a need for changes to the
international spectrum regulatory framework. Maintaining the current international
spectrum regulatory framework provides flexibility to enable new technologies and
convergence of services. The NOC to Volume 2 pertains specifically to AI 1.2.

SUP USA/1.2/3

RESOLUTION 951 (WRC-07)

Enhancing the international spectrum
regulatory framework

Reasons: ITU-R studies do not conclude that there is a need for changes to the
international spectrum regulatory framework. Since no regulatory action or further work
is required for this issue, Resolution 951 (WRC-07) can be suppressed.
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UNITED STATES OF AMERICA

PROPOSALS FOR THE WORK OF THE CONFERENCE

Agenda Item 1.3: to consider spectrum requirements and possible regulatory actions,
including allocations, in order to support the safe operation of unmanned aircraft
systems (UAS), based on the results of ITU-R studies, in accordance with Resolution 421
(WRC-07)

Background Information: Method B1 in the Draft CPM Report contemplates a new
aeronautical mobile (route) service (AM(R)S) allocation for UAS command and control
in portion(s) of various bands including 5 091-5 150 MHz subject to satisfactory results
of compatibility studies.

The 5 091-5 150 MHz band was originally reserved as an expansion band for microwave
landing system (MLS) but now is also allocated to the fixed-satellite service (FSS) for
use by mobile-satellite service (MSS) Earth-to-space feeder links. Furthermore, the 2007
World Radiocommunication Conference (WRC-07) decided to add allocations to the
band for AM(R)S and aeronautical mobile service (AMS). Existing and planned systems
include satellite feeder uplinks, airport surface communication systems, acronautical
mobile telemetry systems, and aeronautical security systems. See No. 5.444B (WRC-
07).

Resolution 748 details complex sharing criteria to ensure the compatibility of the
AM(R)S with respect to incumbent services and systems including the FSS and the MLS.
Considering f) of Resolution 748 states that the aggregate interference from aeronautical
security, aeronautical telemetry and AM(R)S should total no more than 3% ATs / Ts.
WRC-07 based this conclusion on extensive sharing studies conducted during the study
cycle preceding WRC-07.

Similarly, Resolutions 418 and 419 (WRC-07) specify complex sharing criteria to ensure
the compatibility of the AMS for telemetry, and the AMS for security, respectively, with
respect to incumbent services including the FSS and the MLS.

In summary, given the existing allocations and users, the 5 091-5 150 MHz band is
already heavily occupied, or expected to be in the near future, and use of this band is
constrained by complex sharing arrangements. Coordinating any use of this spectrum for
UAS would be difficult especially given that little interference margin would remain after
accommodating the existing services and applications. It is thus not practical to consider
use of the 5 091-5 150 MHz band for UAS command and control.

Proposal:

ARTICLE 5

Frequency allocations
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Section IV- Table of Frequency Allocations
(See No. 2.1)

NOC USA/1.3/1

4800-5570 MHz

Allocation to services

Region 1 Region 2 Region 3

5091-5150 AERONAUTICAL RADIONAVIGATION
AERONAUTICAL MOBILE 5.444B
5.367 5.444 5.444A

Reasons: Given that the band is heavily used and operation is constrained by complex
sharing criteria, it is not practical to consider the use of this band for applications such as
UAS command and control.
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UNITED STATES OF AMERICA
PROPOSALS FOR THE WORK OF THE CONFRENECE

Agenda Item 1.3: 7o consider spectrum requirements and possible regulatory actions,
including allocations, in order to support the safe operation of unmanned aircraft systems
(UAS), based on the results of ITU-R studies, in accordance with Resolution 421 (WRC-07)

Background Information: Administrations predict significant growth in the unmanned aircraft
systems (UAS) sector of aviation. Though UAS have traditionally been used in segregated
airspace where separation from other air traffic can be assured, administrations expect broad
deployment of UAS in non-segregated airspace alongside manned aircraft. Current and future
UAS operations may include scientific research, search and rescue operations, hurricane and
tornado tracking, volcanic activity monitoring and measurement, mapping, forest fire
suppression, weather modification (e.g. cloud seeding), surveillance, communications relays,
agricultural applications, environmental monitoring, emergency management, and law
enforcement applications. ITU-R Report M.2171 estimates that 56 MHz of satellite spectrum,
and an additional 34 MHz of terrestrial spectrum, would be required to support the anticipated
growth of UAS operations in non-segregated airspace.

Although predictions indicate significant numbers of UAS flights in non-segregated airspace, the limited
spectrum requirement for UAS geostationary satellite orbit (GSO) satellite use is insufficient to justify the
development, launch and ongoing management of GSO satellites solely for use by UAS. Additionally, it
would be very difficult to introduce a new GSO satellite system in the 4/6 GHz and/or 12/14 GHz bands
dedicated to supporting UAS control and communication links within the existing (GSO satellite)
interference environment. The current deployment of GSO satellites, particularly in the 4/6 GHz and
12/14 GHz bands in many regions, is typically no more than 2 to 3 degrees in orbital spacing separation,
making frequency sharing difficult to achieve. Therefore, it is likely that UAS operations will need to
gain access to existing satellite capacity and share that capacity with other users.

Spectrum requirements for UAS beyond-line-of-sight control link communications could potentially be
satisfied through use of the existing 11/12/14 GHz and 20/30 GHz fixed-satellite service (FSS)
allocations. Specifically, using UAS in these bands could be accommodated through the addition of an
appropriate footnote to the Table of Frequency Allocations referencing a WRC-12 resolution specifying
technical characteristics and performance requirements of the UAS communications link(s) and earth
terminals.

Therefore, this proposal supports the addition of new regulatory footnotes in Article 5, allowing UAS
control link use of portions of the existing 11/12/14 GHz and 20/30 GHz FSS allocations in accordance
with a proposed WRC-12 resolution.
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Proposal:

ARTICLE 5

Frequency allocations

Section IV — Table of Frequency Allocations

RCS-2394/1

(See No.2.1)
MOD USA/1.3/1
10-11.7 GHz
Allocation to services
Region 1 Region 2 Region 3
10.7-11.7 10.7-11.7
FIXED FIXED

FIXED-SATELLITE

ADD S YYY
(Earth-to-space) 5.484
MOBILE except aeronautical
mobile

(space-to-Earth) 5.441 5.484A

FIXED-SATELLITE (space-to-Earth) 5.441 5.484A 5.YYY

MOBILE except acronautical mobile

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications.
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MOD USA/1.3/2

11.7-14 GHz

RCS-2394/1

Allocation to services

Region 1

Region 2

Region 3

11.7-12.5
FIXED

MOBILE except aeronautical
mobile

BROADCASTING
BROADCASTING-SATELLITE
5.492

5.487 5.487A

11.7-12.1

FIXED 5.486

FIXED-SATELLITE
(space-to-Earth) 5.484A 5.488
ADD 5.YYY

Mobile except aeronautical mobile

5.485

12.1-12.2

FIXED-SATELLITE
(space-to-Earth) 5.484A 5.488
ADDS.YYY

11.7-12.2

FIXED

MOBILE except aeronautical
mobile

BROADCASTING

BROADCASTING-SATELLITE
5.492

12.5-12.75

FIXED-SATELLITE
(space-to-Earth) 5.484A ADD
5.YYY
(Earth-to-space)

5.494 5495 5.496

5.485 5.489 5.487 5.487A
12.2-12.7 12.2-12.5
FIXED FIXED

MOBILE except aeronautical
mobile

BROADCASTING
BROADCASTING-SATELLITE
5.492

5.487A 5.488 5.490

FIXED-SATELLITE
(space-to-Earth) ADD 5.YYY

MOBILE except aeronautical
mobile

BROADCASTING
5.484A 5.487

12.7-12.75

FIXED

FIXED-SATELLITE
(Earth-to-space)

MOBILE except aeronautical
mobile

12.5-12.75

FIXED

FIXED-SATELLITE
(space-to-Earth) 5.484A ADD
S.YYY

MOBILE except aeronautical
mobile

BROADCASTING-
SATELLITE 5.493

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications.
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MOD USA/1.3/3

RCS-2394/1

14-15.4 GHz

Allocation to services

Region 1

Region 2 Region 3

14-14.25

FIXED-SATELLITE (Earth-to-space) 5.457A 5.457B 5.484A
5.506 5.506B ADD 5.Z7ZZ

RADIONAVIGATION 5.504

Mobile-satellite (Earth-to-space) 5.504B 5.504C 5.506A

Space research

5.504A 5.505

14.25-14.3

FIXED-SATELLITE (Earth-to-space) 5.457A 5.457B 5.484A
5.506 5.506B ADD 5.27Z7

RADIONAVIGATION 5.504

Mobile-satellite (Earth-to-space) 5.504B 5.506A 5.508A

Space research

5.504A 5.505 5.508

14.3-14.4

FIXED

FIXED-SATELLITE
(Earth-to-space) 5.457A
5.457B 5.484A 5.506 5.506B
ADD 5.7277

MOBILE except aeronautical
mobile

Mobile-satellite (Earth-to-space)
5.504B 5.506A 5.509A

Radionavigation-satellite

5.504A

14.3-14.4

FIXED-SATELLITE
(Earth-to-space) 5.457A
5.484A 5.506 5.506B ADD

14.3-14.4

FIXED

FIXED-SATELLITE
(Earth-to-space) 5.457A

3.727Z 5.484A 5.506 5.506B ADD
Mobile-satellite (Earth-to-space) 5.777

5.506A MOBILE except aeronautical
Radionavigation-satellite mobile

Mobile-satellite (Earth-to-space)
5.504B 5.506A 5.509A

Radionavigation-satellite
5.504A

5.504A

14.4-14.47

FIXED

FIXED-SATELLITE (Earth-to-space) 5.457A 5.457B 5.484A
5.506 5.506B ADD 5.Z277

MOBILE except acronautical mobile

Mobile-satellite (Earth-to-space) 5.504B 5.506A 5.509A
Space research (space-to-Earth)

5.504A

14.47-14.5

FIXED

FIXED-SATELLITE (Earth-to-space) 5.457A 5.457B 5.484A
5.506 5.506B ADD 5.Z7ZZ

MOBILE except aeronautical mobile

Mobile-satellite (Earth-to-space) 5.504B 5.506A 5.509A

Radio astronomy

5.149 5.504A

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for

beyond-line-of-sight control links communications.
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MOD USA/1.3/4

15.4-18.4 GHz

RCS-2394/1

Allocation to services

Region 1

Region 2

Region 3

17.3-17.7
FIXED-SATELLITE
(Earth-to-space) 5.516

17.3-17.7

FIXED-SATELLITE
(Earth-to-space) 5.516

17.3-17.7

FIXED-SATELLITE
(Earth-to-space) 5.516

FIXED-SATELLITE
(space-to-Earth) 5.484A
(Earth-to-space) 5.516

MOBILE

FIXED-SATELLITE
(space-to-Earth) 5.517
(Earth-to-space) 5.516

BROADCASTING-SATELLITE

Mobile

5.515

17.8-18.1
FIXED

FIXED-SATELLITE
(space-to-Earth) 5.484A
(Earth-to-space) 5.516

MOBILE
5.519

(space-to-Earth) 5.516A 5.516B | BROADCASTING-SATELLITE Radiolocation
ADD5.YYY Radiolocation
Radiolocation
5.514 5.514 5.515 5.514
17.7-18.1 17.7-17.8 17.7-18.1
FIXED FIXED FIXED

FIXED-SATELLITE
(space-to-Earth) 5.484A
(Earth-to-space) 5.516

MOBILE

18.1-18.4

FIXED

FIXED-SATELLITE (space-to-Earth) 5.484A 5.516B ADD 5.YYY

(Earth-to-space) 5.520
MOBILE
5.519 5.521

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications.
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MOD USA/1.3/5

18.4-22 GHz

RCS-2394/1

Allocation to services

FIXED-SATELLITE
(space-to-Earth) 5.522B ADD

Region 1 Region 2 Region 3
18.4-18.6 FIXED
FIXED-SATELLITE (space-to-Earth) 5.484A 5.516B ADD 5.YYY
MOBILE
18.6-18.8 18.6-18.8 18.6-18.8 .
EARTH EXPLORATION- EARTH EXPLORATION- EARTH EXPLORATION-
SATELLITE (passive) SATELLITE (passive) SATELLITE (passive)
FIXED FIXED FIXED

FIXED-SATELLITE
(space-to-Earth) 5.516B 5.522B

FIXED-SATELLITE
(space-to-Earth) 5.522B ADD

FIXED-SATELLITE

|| ADDSs.YYY
Mobile-satellite (space-to-Earth)

5.524

(space-to-Earth) 5.484A 5.516B

5.YYY ADDS.YYY - 5.YYY
MOBILE except acronautical MOBILE except aeronautical MOBILE except aeronautical
mobile mobile mobile
Space research (passive) SPACE RESEARCH (passive) Space research (passive)
5.522A 5.522C 5.522A 5.522A
19.7-20.1 19.7-20.1 19.7-20.1

FIXED-SATELLITE
(space-to-Earth) 5.484A 5.516B
ADDS5.YYY

MOBILE-SATELLITE
(space-to-Earth)

5.524 5.525 5.526 5.527 5.528

5.529

FIXED-SATELLITE
(space-to-Earth) 5.484A 5.516B
ADD S.YYY

Mobile-satellite (space-to-Earth)

5.524

20.1-20.2

FIXED-SATELLITE (space-to-Earth) 5.484A 5.516B ADD 5.YYY
MOBILE-SATELLITE (space-to-Earth)

5.524 5.525 5.526 5.527 5.528

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications
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MOD USA/1.3/6

27.5-29.9 GHz
Allocation to services
Region 1 Region 2 Region 3
27.5-28.5 FIXED 5.537A
FIXED-SATELLITE (Earth-to-space) 5.484A 5.516B 5.539 ADD 5.777
MOBILE
5.538 5.540
28.5-28.6 FIXED
FIXED-SATELLITE (Earth-to-space) 5.484A 5.516B 5.523A 5.539 ADD
5.7277 MOBILE
Earth exploration-satellite (Earth-to-space) 5.541
5.540
28.6 -29.1 FIXED
FIXED-SATELLITE (Earth-to-space) 5.484A 5.516B 5.523A 5.539
MOBILE
Earth exploration-satellite (Earth-to-space) 5.541
5.540
29.5-29.9 29.5-29.9 29.5-29.9
FIXED-SATELLITE FIXED-SATELLITE FIXED-SATELLITE
(Earth-to-space) 5.484A 5.516B (Earth-to-space) 5.484A 5.516B (Earth-to-space) 5.484A 5.516B
I 5.539 ADDS5.7277 5.539 ADD 5.Z277 5.539 ADD 5.277
Earth exploration-satellite MOBILE-SATELLITE Earth exploration-satellite
(Earth-to-space) 5.541 (Earth-to-space) (Earth-to-space) 5.541
Mobile-satellite (Earth-to-space) Earth exploration-satellite Mobile-satellite (Earth-to-space)
(Earth-to-space) 5.541
5.525 5.526 5.527 5.529 5.540
5.540 5.542 5.542 5.540 5.542

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications.

10
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MOD USA/1.3/7
29.9-34.2 GHz

Allocation to services

Region 1 Region 2 Region 3
29.9-30 FIXED-SATELLITE (Earth-to-space) 5.484A 5.516B 5.539 ADD 5.777
MOBILE-SATELLITE (Earth-to-space)
Earth exploration-satellite (Earth-to-space) 5.541 5.543
5.525 5.526 5.527 5.538 5.540 5.542

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications.

ADD USA/1.3/8

5.YYY  Earth stations on board unmanned aircraft (UA) and their associated control stations
(UACSs) that operate as part of an Unmanned Aircraft System (UAS) may receive transmissions
from space stations in geostationary-satellite networks operating in a primary allocation of the fixed-
satellite service (space-to-Earth) in the following frequency bands: 10.95 — 11.20 GHz, 11.45 -
11.70 GHz, 11.70 — 12.20 GHz (in Region 2 only), 12.20 — 12.50 GHz (in Region 3 only), 12.50 —
12.75 GHz (in Regions 1 and 3 only), 17.30 — 17.70 GHz (in Region 1 only), 18.1 — 18.80 GHz and
19.70 — 20.20 GHz. Such operations shall be in accordance with the provisions of Resolution [SAT-
UAS-FSS] (WRC-12). The use of these frequency bands by the aforementioned UA and UACS
stations is limited to UAS control link communications in the space-to-Earth direction. Moreover,
the operation of UAS control links in any of the above specified frequency bands does not establish
priority in the Radio Regulations over any station operating in a primary service allocated to these
bands, including stations operating in the fixed-satellite service, nor does it establish priority in
relation to other communication links within the fixed-satellite service. The UAS control link is
comprised of any radio link used for the transmission of UAS telecommand and telemetry data,
transmission of sense and avoid data from the UA to the associated UACS, and relay of voice
communication between the Air Traffic Control (ATC) and the UACS.

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications

ADD USA/1.3/9

S.ZZZ  Earth stations on board unmanned aircraft (UA) and their associated control stations
(UACSs) that operate as part of an Unmanned Aircraft System (UAS) may transmit to space stations
in geostationary-satellite networks operating in a primary allocation of the fixed- satellite service
(Earth-to-space) in the following frequency bands: 14.00 — 14.50 GHz, 27.50 — 28.6 GHz and 29.50
—30.00 GHz. Such operations shall be in accordance with the provisions of Resolution [SAT-UAS-
FSS] (WRC-12). The use of these frequency bands by the aforementioned UA and UACS stations is

11
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limited to UAS control link communications in the Earth-to-space direction. Moreover, the
operation of UAS control links in any of the above specified frequency bands does not establish
priority in the Radio Regulations over any station operating in a primary service allocated to these
bands, including stations operating in the fixed-satellite service, nor does it establish priority in
relation to other communication links within the fixed-satellite service. The UAS control link is
comprised of any radio link used for the transmission of UAS telecommand and telemetry data,
transmission of sense and avoid data from the UA to the associated UACS, and relay of voice
communication between the Air Traffic Control (ATC) and the UACS.

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications

ADD USA/1.3/10

RESOLUTION [SAT-UAS-FSS] (WRC-12)

Use of FSS frequency bands not subject to Appendix 30A/30B for the control
communications of unmanned aircraft systems
in non-segregated airspaces with geostationary satellites
operating in the fixed-satellite service

The World Radiocommunication Conference (Geneva, 2012),

considering

a) that worldwide use of unmanned aircraft systems (UAS) is expected to increase significantly
in the near future;

b) that unmanned aircraft (UA) need to operate seamlessly with piloted aircraft in non-
segregated airspace and that there is a need to provide spectrum for that purpose;

c) that the operation of UAS in non-segregated airspace requires reliable communication links,
in particular to relay the air traffic control communications and for the remote pilot to control the flight;

d) that, in accordance with the Convention on International Civil Aviation, all aeronautical
systems must meet standards and recommended practices (SARPs);

e) that SARPs are applicable to the use of frequency spectrum to support the safe operation of
aeronautical systems;

b)) that satellite radiocommunications are an essential part of UAS operations, in particular to
relay transmissions beyond the horizon and include links between the unmanned aircraft and the satellite
and links between the UA Control Station (UACS) and the satellite;

b

2) that systems providing UAS satellite communications may also operate in bands allocated to
the AMS(R)S, the AMSS and the MSS;

12
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h) that satellite systems operating in the fixed satellite service (FSS) bands have the capability to
provide the communication links mentioned in considering f);

i) that Annex 10 of the Convention of the ICAO contains SARPs for aeronautical
radionavigation and radiocommunication systems used by international civil aviation,

further considering

a) that there is a need to limit the number of communication equipments onboard an UA;

b) that, as a dedicated satellite system for UAS is not likely, it is necessary to take into account
the existing and future satellite systems to accommodate the growth of the use of UAS;

c) that there are various technical methods that may be used to increase the reliability of digital
communication links, e.g. modulation, coding, redundancy, etc.;

d) that for UAS communications used for the control of UA, relay of Air Traffic Control (ATC)

voice communications, and sense and avoid, relate to the safe operation of UAS and have certain
technical, operational, and regulatory requirements;

e) that the requirements in further considering d) can be specified for UAS use of FSS
networks,
recognizing
a) that Recommendation 724 (WRC-07) notes that FSS is not, intrinsically, a safety service;
b) that No. 1.59 provides the definition of a safety service as any radiocommunication service
used permanently or temporarily for the safeguarding of human life and property;
c) that agenda item 1.3 calls for the safe operation of UAS in non-segregated air space,
resolves

that for the communications for control of the unmanned aircraft (UA), Air Traffic Control
(ATC) voice communications, and sense and avoid data transmission between an UA and the UACS via
geostationary-satellites in the FSS, the frequency bands in Nos. 5.YYY and 5.ZZZ may be used, provided
that the technical requirements contained in Annex 1 of this Resolution are met;
2 that the use of such links will be guided by the relevant SARPs established by ICAO.

requests the Secretary-General

to bring this Resolution to the attention of the ICAO.

13
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Annex 1

Technical characteristics of fixed-satellite service systems to support
control communication links of unmanned aircraft systems (UAS)

1 Introduction

UAS that fly beyond-line-of-sight (BLOS) need satellite communications to maintain aircraft control,
relay Air Traffic Control (ATC) voice communications through the UA, and pass sense and avoid data
between the UA and the UA Control Station (UA CS). It is likely that UA will utilize terrestrial radio
communications for critical low-altitude operations, such as takeoff and landing, but switch over to
satellite communications for the majority of their flight. These satellite links need to achieve high
availability to meet national and international aviation requirements when flying in non-segregated
airspace.

This annex contains the performance criteria that must be met and the technical characteristics of UAS
control links necessary to meet them. Meeting these technical criteria will allow UAS to use FSS
allocations.

The UA CS Earth Station and UA Earth Station are operated to the same regulatory limits as a
conventional FSS Earth Station.

The technical characteristics of UAS to be used in assessing the forward and return (UAS) link
performance via a FSS network is provided in Section 2.

Satelllte
Forward link:

1. UA CS ES to satellite

2: satellite to UA ES

Return link:

3: UA ES to satellite

4: satellite to UA CS ES

UA CS ES (mobile or fixed) or Gateway
S 7. station (to which remote pilots are

connected)

A
F IG‘UIEE A Earth Station, UA CS Earth Statlon and Sate_lllte Lmks

B
— — -
———_————_—_—_——————_'—
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2 Technical requirements

The technical characteristics of UAS to be used in assessing the forward and return (UAS) link
performance via a FSS network is provided below. It is emphasized that an administration may
implement an UAS with characteristics different than those listed below within its national airspace.

a)

b)

Frequency bands.

Space-to-Earth
10.95-11.20 GHz

11.45-11.70 GHz

11.70 — 12.20 GHz [Region 2 only]

12.20 — 12.50 GHz [Region 3 only]

12.50 — 12.75 GHz [Regions 1 and 3 only]
17.30 — 17.70 GHz in Region 1

18.1 - 18.8 GHz

19.70 — 20.20 GHz

Earth-to-Space

14.00 — 14.50 GHz
27.50 - 28.60 GHz
29.50 — 30.0 GHz

Minimum required availability for the end-to-end Forward (up 1 and down 2) Link and
end-to-end Return (up 3 and down 4) Link — refer to figure 1.

End-to-end Forward (UA CS ES to UA ES) Link Availability: exceed 99.8% under the
conditions contained in this Annex.

End-to-end Return (UA ES to UA CS ES) Link Availability: exceed 99.8% under the
conditions contained in this Annex.

In practice, the allocation of availability to the up and down portions of each end-to-end
link will not be the same; however, the combined availability of the up and down links
should meet the end-to-end availability cited herein.

Geographic coverage area where the UAS requirements will have to be met.

Using appropriately located satellites, the availability referenced in b) should be met with
the UA or UA CS at any longitude and less than +/-75 degrees latitude. The availability
referenced in b) should be met with the satellite equivalent isotropically radiated power
(e.ir.p.), G/T and saturated flux density (s.f.d) at the locations of the UA CS Earth Station
and UA Earth Station.
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d)

e)

Global operations are expected covering all longitudes and latitudes to +/-75 degrees.
Ranges of operation can extend to transcontinental and transoceanic distances. Flight times
can extend to many days of either loitering over a specific area or flying point to point paths.

The rain conditions (i.e. rain rates) in which the links must operate.

UA CS Earth Stations should be designed to achieve the availability referenced in b)
while accommodating the rain rates experienced in their location. Recommendation ITU-
R P-837 should be used to determine the maximum UA CS Earth Station rain rates (links
1 and 4 in Figure 1) for 0.01 % of the average year and any other rain related information.

UA Earth Stations should be designed to achieve the availability referenced in b) while
accommodating rain rates up to and including 20 mm/hr for 0.01% of the average year (links 2
and 3 in Figure 1). For safety reasons aircraft will be operated to mitigate very high rain rates
either by flying at altitudes above the rain or by changing their flight plan to fly where rain rates
are lower. Recommendation ITU-R P-837 should be used to determine any other rain related
information.

Carrier characteristics:

It is noted that other carrier characteristics may also be suitable to achieve the required
performance in b).

Information rate. Forward Link 10 kbit/s. Return Link 320 kbit/s.

Occupied bandwidth. Forward Link 9 kHz. Return Link 290 kHz.

Modulation type. QPSK

Forward error correction rate. Rate % concatenated with Reed Solomon (212,236).
Minimum required C/(N+I). 3.8 dB.

Minimum and maximum antenna sizes and corresponding gains of the UA CS Earth
Station and UA Earth Station antennas.

UA CS Earth station antennas should be sized to achieve the availability defined in b) for the rain
rates experienced at their location d), as well as the other technical requirements cited in this
Annex.

The minimum UA Earth Station antenna diameter should be 0.5 meters (20/30GHz) and 0.8
meters (12/14GHz). Maximum UA Earth Station antenna diameters are limited by the size and
weight constraint of the UA airframe, so maximum diameters of 1.2m are anticipated The peak
antenna gain values to be used in UAS Control Link performance calculations using the
aforementioned antenna diameters and frequencies are provided below:

14GHz UA antenna transmit gain 38 dBi (0.8 meter) — 42 dBi (1.2 meter).
12GHz UA antenna receive gain 36 dBi (0.8 meter) — 40 dBi (1.2 meter).
30GHz UA antenna transmit gain 40 Bi (0.5 meter) — 48 dBi (1.2 meter).
20GHz UA antenna receive gain 37 dBi (0.5 meter) — 44dBi (1.2 meter).
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)

h)

Pointing accuracy of the UA Earth Station antenna.
The 12/14GHz UA Earth Station antenna tracking error not exceed +/- 0.40 degrees peak!.

The 20/30GHz UA Earth Station antenna tracking error not exceed +/- 0.40 degrees peak.?

Maximum and minimum e.i.r.p density of the UA CS Earth Station and UA Earth Station.

14 GHz UA CS Earth Station and UA Earth Station should meet the following off-axis e.i.r.p.
density levels under clear sky conditions in the plane of the geostationary satellite orbit location:

Angle off-axis Maximum e.i.r.p. per 4 kHz

15° <9 < 7° 15— 10 log (N) - 25log0 dBW/4 kHz
7° <9 < 92° -6 — 10 log (N) dBW/4 kHz
92° < § < 48° 18 — 10 log (N) - 25logd dBW/4 kHz
48° < 9 < 85° 24— 10 log (N) dBW/4 kHz

85° < 0 < 180° -14-10 log (N) dBW/4 kHz

where 0 is the angle in degrees from the line connecting the antenna to the target satellite.
The e.i.r.p density should be met with the maximum antenna pointing error referenced in
g). For digital SCPC using frequency division multiplex access (FDMA) or time division
multiple access (TDMA) technique, N is equal to one. For digital SCPC using code
division multiple access (CDMA) technique, N is the maximum number of co-frequency
simultaneously transmitting earth stations in the same satellite receiving beam.

30 GHz UA CS Earth Station and UA Earth Station should meet the following off-axis e.ir.p.
density levels under clear sky conditions in the plane of the geostationary satellite orbit location:

Angle off-axis Maximum e.i.r.p. per 40 kHz
20° <0 < 7° (18.5-251og6)—10log (N) dB (W/40 kHz)

7° < 0 < 923° -2.63 — 10 log (N) dB (W/40 kHz)
9.23°< @ < 48°(21.5-25log0)— 10 log (N) dB (W/40 kHz)
48° < 0 < 180° -10.5 dB — 10 log (N) (W/40 kHz).

where 6 is the angle in degrees from the line connecting the antenna to the target satellite.
The e.i.r.p. density should be met with the maximum antenna pointing error referenced in
g). For digital SCPC using frequency division multiplex access (FDMA) or time division
multiple access (TDMA) technique, N is equal to one. For digital SCPC using code
division multiple access (CDMA) technique, N is the maximum number of co-frequency
simultaneously transmitting earth stations in the same satellite receiving beam.

I Additional study is required to verify the correct antenna tracking/pointing error.

21d.
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i) Minimum G/T of the receiving UA CS Earth Station and UA Earth Station.

The UA Earth Station system noise temperature should not exceed 270° Kelvin at the antenna
feed flange. G/Ts will depend on the antenna size used. UA CS Earth station G/Ts are the same
as conventional FSS systems.

Reasons: To allow unmanned aircraft to utilize selected fixed-satellite service allocations for
beyond-line-of-sight control links communications.
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UNITED STATES OF AMERICA

PROPOSALS FOR THE WORK OF THE CONFERENCE

Agenda Item 1.4: o consider, based on the results of ITU-R studies, any further regulatory
measures to facilitate introduction of new aeronautical mobile (R) service (AM(R)S) systems in
the bands 112-117.975 MHz, 960-1 164 MHz and 5 000-5 030 MHz in accordance with
Resolutions 413 (Rev.WRC-07), 417 (WRC-07) and 420 (WRC-07)

Background Information: WRC-12 agenda item 1.4 provides an opportunity to complete the
studies requested in Resolution 413 (WRC-07) and propose to WRC-12 any additional
regulatory measures to facilitate the introduction of new AM(R)S systems in the bands 112 —
117.975 MHz. The International Civil Aviation Organization (ICAO) will address compatibility
of the AM(R)S with ICAO standardized systems. The ITU is addressing compatibility with in-
band and adjacent band non-ICAO systems identified in Resolution 413 (WRC-07). Due to the
introduction of AM(R)S systems in the 112-117.975 MHz band, the ITU-R conducted studies on
compatibility between analogue broadcasting and AM(R)S systems. These studies indicate that
no harmful interference to analogue FM broadcasting receivers below 108 MHz will arise from
the introduction of AM(R)S systems in the band 112-117.975 MHz. The studies concluded that
both services can operate compatibly. The ITU-R will pursue compatibility studies with digital
broadcasting systems below 108 MHz under ITU-R study group activities and outside the WRC
process; therefore, this proposal modifies Resolution 413 (Rev.WRC-07) to account for the
completed ITU-R study work. '

WRC-12 agenda item 1.4 also resolves, under Resolution 420 (WRC-07), to investigate, if
necessary, the feasibility of a new allocation to AM(R)S in the frequency bands in 5 000 — 5 030
MHz for surface applications at airports, provided that requirements for those applications
cannot be satisfied in the 5 091 — 5 150 MHz band, and that those applications are compatible
with the radionavigation-satellite service (RNSS) in the 5 000 — 5 030 MHz band and the radio
astronomy service (RAS) in the adjacent 4 990 — 5 000 MHz band. ITU-R Report M.2120
concluded that new surface applications at airports require approximately 60-100 MHz of
AM(R)S spectrum in the 5 000 — 5 150 MHz band. Some administrations support a spectrum
requirement of approximately 60 MHz. This requirement cannot be fulfilled entirely within
5091 -5 150 MHz. ITU-R studies concluded that compatibility between planned AM(R)S and
RNSS feeder link and telemetry, tracking, and commanding (TT&C) stations in the 5 000-5 010
MHz band is feasible under worst-case conditions. However, to avoid interference to AM(R)S
systems, feeder link and TT&C stations and the AM(R)S systems need to maintain separation
distances determined based on system characteristics and local conditions such as terrain,
building obstruction, and airport layout. Current GPS feeder link and TT&C stations are fixed,
however, in the future these stations may be transportable and located near airports. If systems
cannot maintain the required separation distances, certain AM(R)S channels in the 5 000 — 5 010
MHz band may not be useable at those geographic locations.

This contribution does not propose an AM(R)S allocation in the 5010 — 5030 MHz band because
neither the AM(R)S operational environment nor the RNSS signal characteristics are sufficiently
defined to finalize ITU-R compatibility studies between the two services.
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Proposal:

ARTICLE 5

Frequency allocations

Section IV — Table of Frequency Allocations
(See No. 2.1)

NOC USA/AI1.4/1

75.2-137.175 MHz

Allocation to services

Region 1 Region 2 Region 3

108-117.975 AERONAUTICAL RADIONAVIGATION
5.197 5.197A

Reasons: Any modifications to the 108-117.975 MHz band may place additional constraints on
the broadcasting service in the 87-108 MHz band.

MOD USA/AI 1.4/2

5000-5 010 MHz

Allocation to services

Region 1 Region 2 Region 3

5000-5010 AERONAUTICAL RADIONAVIGATION
RADIONAVIGATION-SATELLITE (Earth-to-space)
5.367 ADD 5.AMR

Reasons: To provide an allocation to support AM(R)S surface applications at airports.

NOC USA/AI 1.4/3
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5010-5 030 MHz

Allocation to services

Region 1 Region 2 Region 3

5010-5 030 AERONAUTICAL RADIONAVIGATION
RADIONAVIGATION-SATELLITE (space-to-Earth)(space-to-space)
5.328B 5.443B

5.367

Reasons: Neither the AM(R)S operational environment nor the RNSS signal characteristics are
sufficiently defined to finalize ITU-R compatibility studies between the two service. Therefore,
no allocation is proposed for the AM(R)S in this band.

ADD USA/AI 1.4/4

S.AMR  The band 5 000-5 010 MHz is also allocated to the aeronautical mobile (R) service.
Such use shall be in accordance with Resolution [USA/AI1.4/1-5 GHZ AM(R)S] (WRC-12).

Reasons: To provide an allocation to support AM(R)S surface applications at airports.

MOD USA/AI 1.4/5

RESOLUTION 413 (Rev.WRC-1207)
Use of the band 108-117.975 MHz by the aeronautical mobile (R) service

The World Radiocommunication Conference (Geneva, 20126%),

considering
a) the current allocation of the frequency band 108-117.975 MHz to the aeronautical
radionavigation service (ARNS);
b) the current requirements of FM broadcasting systems operating in the frequency
band 87-108 MHz;
c) that digital sound broadcasting systems are capable of operating in the frequency
band at about 87-108 MHz as described in Recommendation ITU-R BS.11 14
d) the need for the aeronautical community to provide additional services by enhancing

navigation systems through a radiocommunication data link;
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e) the need for the broadcasting community to provide digital terrestrial sound
broadcasting services;

)] that this allocation was made by this Conference in the knowledge that studies are
ongoing with respect to the technical characteristics, sharing criteria and sharing capabilities;
g the need for the aeronautical community to provide additional services for
radiocommunications, relating to safety and regularity of flight, in the band 112-117.975 MHz;
h) that theis WRC-07Cenferenee- has modified the allocation of the band 112-

117.975 MHz to the aeronautical mobile (R) services (AM(R)S) in order to make available this
frequency band for new AM(R)S systems, and in doing so enabled further technical
developments, investments and deployment;

i) that the frequency band 117.975-137 MHz currently allocated to the AM(R)S is
reaching saturation in certain areas of the world;

J) that this new allocation is intended to support the introduction of applications and
concepts in air traffic management which are data intensive, and which could support data links
that carry safety-critical aeronautical data;

k) that additional information is needed about the new technolo gies which will be used,
the amount of spectrum required, the characteristics and sharing capabilities/conditions, and that
therefore studies are urgently required on which AM(R)S systems will be used, the amount of
spectrum required, the characteristics and the conditions for sharing with ARNS systems,

recognizing
a) that precedence must be given to the ARNS operating in the frequency band
108-117.975 MHz;
b) that, in accordance with Annex 10 efto-the Convention of the-International Cisil

Aviation-Organization-JCAO)-on ilnternational eCivil aAviation, all aeronautical systems must

meet standards and recommended practices (SARPs) requirements;

c) that within ITU-R, compatibility criteria between FM broadcasting systems
operating in the frequency band 87-108 MHz and the ARNS operating in the frequency band
108-117.975 MHz already exist, as indicated in the most recent version of Recommendation
ITU-R SM.1009;

d) that all compatibility issues between FM broadcasting systems and ICAO standard
ground-based systems for the transmission of radionavigation-satellite differential correction
signals have been addressed,

noting

a) that aeronautical systems are converging towards a radiocommunication data link
environment to support aeronautical navigation and surveillance functions, which need to be
accommodated in existing radio spectrum;

b) that some administrations are planning to introduce digital sound broadcasting
systems in the frequency band at about 87-108 MHz;

4
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c) that no compatibility criteria currently exist between FM broadcasting systems
operating in the frequency band 87-108 MHz and the planned additional aeronautical systems in
the adjacent band 108-117.975 MHz using aircraft transmission;

d) that no compatibility criteria currently exist between digital sound broadcasting
systems capable of operating in the frequency band at about 87-108 MHz and aeronautical
services in the band 108-117.975 MHz,

resolves

1 that any aeronautical mobile (R) service systems operating in the band 108-
117.975 MHz shall not cause harmful interference to, nor claim protection from ARNS systems
operating in accordance with international aeronautical standards:

2 that any AM(R)S systems planned to operate in the frequency band

108-117.975 MHz shall, as a minimum, meet the FM broadcasting immunity requirements
contained in Annex 10 efto -the EEAO-Convention on International Civil Aviation for existing
aeronautical radionavigation systems operating in this frequency band;

3 that AM(R)S systems operating in the band 108-117.975 MHz shall place no
additional constraints on the broadcasting service or cause harmful interference to stations
operating in the bands allocated to the broadcasting service in the frequency band 87-108 MHz
and No. 5.43 does not apply to systems identified in recognizing d);

4 that frequencies below 112 MHz shall not be used for AM(R)S systems excluding the
ICAO systems identified in recognizing d);
5 that any AM(R)S operating in the frequency band 108-117.975 MHz shall meet

SARPs requirements published in Annex 10 efto the EEAO-Convention on International Civil
Aviations;,

2 to study any compatibility issues between the broadcasting and AM(R) services in
the band 108-117.975 MHz that may arise from the introduction of appropriate digital sound
broadcasting systems, described in Recommendation ITU-R BS.11 14, and to develop new or
revised ITU-R Recommendations as appropriate:,

instructs the Secretary-General

to bring this Resolution to the attention of ICAO.



FOR INFORMATION RCS-2394/1

Reasons: Editorial modifications to the resolution are consequential to the no change proposal in
the band 108-117.975 MHz.

ADD USA/AI 1.4/6

RESOLUTION [USA/1.4/1-5 GHZ AM(R)S] (WRC-12)

Use of the 5 000-5 010 MHz band by the aeronautical mobile (R) service and
protection of the radionavigation-satellite and the radio astronomy services

The World Radiocommunication Conference (Geneva, 2012),

considering

a) the current allocation of the frequency band 5 000-5 010 MHz to the aeronautical mobile
satellite (R) service (AMS(R)S) subject to agreement obtained under No. 9.21, the aeronautical
radionavigation service (ARNS) and the radionavigation-satellite service (RNSS) (Earth-to-
space);

b) that this Conference has made an allocation to the aeronautical mobile (R) service
(AM(R)S) in the band 5 000-5 010 MHz limited to systems operating in accordance with
recognized international aeronautical standards;

c) that the International Cilvil Aviation Organization (ICAO) is in the process of identifying
the technical and operating characteristics of new systems operating in the AM(R)S in the band
5000-5 010 MHz;

d) that compatibility between AM(R)S systems and ARNS systems operating in accordance
with international aeronautical standards is ensured by ICAO,

recognizing
a) that ICAO publishes recognized international aeronautical standards and recommended

practices (SARPs) for AM(R)S;

b) that ITU-R studies demonstrate the compatibility of surface-based AM(R)S systems with
planned RNSS systems in the band 5 000-5 010 MHz, and with the radio astronomy service
operating in the band 4 990-5 000 MHz;

c) that the RNSS will need access to the band 5 000-5 010 MHz for feeder links in the
longer term;

d) that spectrum efficiency is enhanced in situations where new applications can be
implemented compatibly in bands to be used by multiple services;
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e) that restriction of the AM(R)S to surface applications at airports results in conditions
such that compatibility with the radio astronomy service can be assured through geographic
separation and/or coordination as necessary,

noting

a) that ITU-R is developing new recommendations regarding the technical characteristics
and operational parameters for the RNSS in the band 5 000-5 010 MHz;

b) that the use of the band 5 000-5 010 MHz by the AM(R)S needs to ensure protection of
the current and planned use of this band by the RNSS,

resolves

1 that stations in the AM(R)S operating in the band 5 000-5 010 MHz shall meet SARPs
requirements published in Annex 10 of the ICAO Convention on International Civil Aviation
and the maximum instantaneous equivalent isotropically radiated power for the aggregate
transmissions in any given direction from all AM(R)S at a single airport operating in the 5 000-

5 010 MHz band shall not exceed 40.6 dBm/10 MHz below 5 degrees elevation, or 37.1 dBm/10
MHz at or above 5 degrees elevation, which will ensure protection of RNSS systems operating in
this band;

2 that AM(R)S use in the band 5 000-5 010 MHz shall be limited to surface applications at
airports;

3 that administrations, in making assignments, shall first satisfy the requirements for the
AM(R)S in the band 5 091-5 150 MHz before making AM(R)S assignments in the 5 000-5 010
MHz band;

4 that, notwithstanding No. 4.10, in the case where transmissions from RNSS earth stations
exceed AM(R)S interference thresholds, AM(R)S stations operating in the band 5 000-5 010
MHz shall cease their use of certain frequencies when sufficient geographic separations cannot
be maintained;

5 thatif the separation distance for AM(R)S stations operating in the band 5 000-5 010
MHz with respect to stations in the RAS operating in the band 4 990-5 000 MHz is less than 150
km, site-specific compatibility studies including local conditions shall be undertaken in order to
ensure that the RAS is protected,

invites ICAO

to take account of the power limits in resolves 1 when developing SARPS for AM(R)S systems
in the 5 000-5 010 MHz band,

instructs the Secretary-General

to bring this Resolution to the attention of ICAO.



FOR INFORMATION RCS-2394/1

Reasons: A resolution is needed to establish conditions of the proposed use of the band 5 000-
5 010 MHz by the AM(R)S and to explain the role of administrations, ITU-R, and ICAO in
developing technical and operational parameters, and compatibility studies, in order to ensure
protection of the RNSS and RAS from emissions of the AM(R)S in this band.

SUP USA/AI 1.4/7

RESOLUTION 420 (WRC-07)

Consideration of the frequency bands between 5 000 and 5 030 MHz for
aeronautical mobile (R) service surface applications at airports

Reasons: ITU-R studies with respect to this resolution are complete.
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UNITED STATES OF AMERICA

PROPOSALS FOR THE WORK OF THE CONFERENCE

Agenda Item 1.9: to revise frequencies and channeling arrangements of Appendix 17 to
the Radio Regulations, in accordance with Resolution 351 (Rev.WRC-07), in order to
implement new digital technologies for the maritime mobile service

Background Information: The introduction of new data exchange technologies' in the
HF maritime mobile service is providing an alternative to narrow-band direct printing
(NBDP) technology. According to the International Maritime Organization, current
NBDP applications include maritime safety information (MSI) broadcasts, ship reporting,
weather forecasts and business communications (e.g. fishing fleets), but remains part of
the International Convention for the Safety of Life at Sea (SOLAS) requirements for
vessels sailing in sea areas A32 and A43. Since alternative data communication
technologies for these functions are available, NBDP equipment use is in rapid decline.
However, NBDP telegraphy remains essential for distress communications in the polar
regions (sea area A4) where geostationary satellites cannot provide coverage and other
terrestrial means of communication are unreliable.

The global maritime community intends to improve efficiency and flexibility in the HF
maritime mobile service spectrum by designating certain assignable frequencies in
Appendix 17 to data transmissions using new data exchange technologies. This proposal
would:

1) modify Part A and B of RR Appendix 17 to promote the implementation of new
digital technologies, while protecting existing applications;

2) significantly reduce the number of NBDP frequencies to those actually used for
NBDP telegraphy and GMDSS (Appendix 15);

3) create a new NBDP core band and retain sufficient paired channels in the NBDP
core bands to accommodate existing public services;

4) include the MSI frequencies in the NBDP core bands in order to show a clear
indication and provide adequate protection;

5) specify bandwidth and channelling arrangements for new digital technolo gies in
Appendix 17. Recommendation ITU-R M.1798 describes two 3 kHz bandwidth
systems and one wideband system using 10-20 kHz bandwidth. Therefore, the

I See Recommendation ITU-R M.1798 Characteristics of HF radio equipment for the exchange of digital
data and electronic mail in the maritime mobile service

2 Sea Area A3: An area that is beyond the range of MF and VHF coastal stations providing
continuous digital selective calling alerting (about 150 miles from the coast) but within coverage of
geostationary maritime communication satellites. This covers the areas between roughly 76° North and
76° South.

3 Sea Area A4: An area that is beyond the range of coverage of geostationary maritime
communication satellites. The most important of these is the area around the north pole as the south pole is
mostly land.
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basic bandwidth for new digital technologies should be 3 kHz, and should allow
use of multiple 3 kHz contiguous channels for wideband systems;

6) make efficient use of the spectrum, the frequency bands in Part A for new digital
technologies should be adjusted to 3 kHz bandwidth channels, however allow for
use of contiguous multiple 3 kHz channels for wideband system;

7) identifies paired channels for new digital frequencies for coast stations and ship
stations;

8) allow for the use of the current NBDP bands for digital data transmissions, subject
to not claiming protection from nor causing harmful interference to other stations
in the maritime mobile service using NBDP technology until December 31, 2016;

9) make new digital data transmissions primary in the current NBDP bands effective
January 1, 2017, though stations could use NBDP technology subject to not
claiming protection from nor causing harmful interference to stations in the
maritime mobile service using digital data transmissions;

10) re-designate the frequencies currently assignable to stations using facsimile, wide-
band telegraphy and Morse telegraphy A1A/A1B to stations using data
transmission without a transition period;

11) allow stations using wide-band telegraphy or Morse telegraphy A1A/A1B to
continue on their currently assigned frequencies subject to not claiming protection
from nor causing harmful interference to stations in the maritime mobile service
using digital data transmissions;

12) not modify Appendix 25 radiotelephony bands, but would allow for the use of
digital data transmissions in the radiotelephony bands in accordance with the
Appendix 25 allotment plan, and

13) provide flexibility to administrations in portions of the bands 4 MHz, 6 MHz and
8 MHz to assign new simplex radiotelephony frequencies in accordance with
No. 52.177, subject to not claiming protection from stations in the maritime
mobile service using digital data transmissions.

Proposal:

MOD USA/AI'1.9/1

APPENDIX 17 (REV.WRC-0712)

Frequencies and channelling arrangements in the
high-frequency bands for the maritime mobile service

(See Article 52)

PART A - Table of subdivided bands (WRC-0712)



FOR INFORMATION

In the Table, where appropriate!, the assignable frequencies in a given band for each

usage are:

- indicated by the lowest and highest frequency, in heavy type, assigned in that

band;

RCS-2394/1

- regularly spaced, the number of assignable frequencies (f) and the spacing in kHz
being indicated in italics.

Table of frequencies (kHz) to be used in the band between 4 000 kHz and 27500 kHz
allocated exclusively to the maritime mobile service

Band (MHz) 4 6 8 12 16 18/19 22 25/26
Limits (kHz) 4063 6200 8195 12230 16360 18780 22000 25070
Frequencies assignable 4063.3
to ship stations for to
oceanographic data 4064.8
transmission

c) 6f
0.3 kH:
Limits (kHz) 4065 6200 8195 12230 16360 18780 22000 25070
Frequencies assignable 4066.4 62014 8196.4 122314 | 163614 | 187814 | 220014 | 25071.4
to ship stations for to to to to to to to to
telephony, duplex 41444 62224 82924 123514 | 165264 | 188234 | 221574 | 25098.4
operation
I a) i) gg) 271 8f 33f 41f 561 I5f 53f 101
3 kHz 3 kH. 3 kHz 3 kHz 3 kHz 3 kHz 3 kHz 3 kHz
Limits (kHz) 4146 6224 8294 12353 16528 18825 22159 25100
Table of frequencies (kHz) to be used in the band between 4 000 kHz and 27 500 kHz
allocated exclusively to the maritime mobile service (continued)
Band (MHz) 4 6 8 12 16 18/19 22 25/26
Limits (kHz) 4146 6224 8294 12353 16528 18825 22159 25100
Frequencies assignable 41474 62254 82954 123544 | 165294 | 188264 | 221604 | 25101.4
to ship stations and coast to to to to to to to to
stations for telephony, 41504 62314 8298.4 12366.4 16547.4 18844 .4 221784 | 251194
simplex operation
a).gg) 2f 3f 2f 51 7f 7f 7f 7f.
3 kH: 3 kH: 3 kH. 3 kHz 3 kHz 3 kHz 3 kHz 3 kHz
Limits (kHz) 4152 6233 8300 12368 16549 18 846 22180 25121

Within the non-shaded boxes.
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Band (MHz) 4 6 8 12 16 18/19 22 25/26
Frequencies-assignable 4154 6235 8302 12370 16551 18848 22182 25423
to-ship-stationsfor to te to to to to to to
wide-band-telegraphy: 4170 6230 8338 1248 1a6t5 18868 22238 25159
Caesimil . .

Frequencies assignable b= ekl s HHeH= eH= = itz s
to ship stations for data 41545 6235 8302 12 370 16 551.5 18 847.5 22181.5 25123
transmissions to to to to to to to to
o) co)| 4169:8 6259 8338 12418 16 614.5 | 18868.5 | 222385 25138
3 kH= 3 kH 3 kHz 3 kHz 3 kHz 3 kHz 3 kH- 3 kHz
Limits (kHz) 4172 6261 8340 12420 16617 18870 22240 |2516439.25
Frequencies assignable 62613 Fa403 124203 | 166173 222465
to ship stations for o s 1) 1) to
oceanographic data ©lals 8345 24825 | 166185 Silils
transmission
op) e e s e 5
el L= Ll = L2 fel= Ll
Limits (kHz) 4172 626275 | 8341.75 | 12421.75 | 16618.75 | 18870 | 2224175 | 25139.5
Frequencies assignable to 18 871.5
ship stations for data
transmission A
d) p) aa) bb) cc) 3 kHz
Limits (kHz) 4172 6262.75 8341.75 | 12421.75 | 16618.75 | 188703.25 | 22241.75 |2516+39.25
Frequencies (paired) 41725 6263 18 873.5
assignable to ship stations to to to
for narrow-band direct- 418154 62756 18 880
printing (NBDP) 178 268.5
telegraphy and data 14f
transmission systems at £812 f. 2512 f 05 kHz
speeds not exceeding 0.5 kHz 0.5 kHz
100 Bd for FSK and
200 Bd for PSK
d) j)-m)-p)
Limits (kHz) 4 18478.725| 627568.75 | 8341.75 | 12421.75 | 16618.75 | 188780.75 | 22241.75 |25 16+39.25
Limits (kHz) 4178.25 6268.75 8341.75 | 12421.75 | 16618.75 | 18880.75 | 22241.75 | 25139.5
Frequencies assignable to 4180 6270.5 18 883.5
ship stations for data to to
transmission 6273.5 18 886.5
d) p) aa) bb) cc) I 2f 2f
3 kH= 3 kHz 3 kHz
Limits (kHz) 4181.75 6275 8341.75 12421.75 | 16618.75 18 889 22241.75 | 25139.5
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Band (MHz) 4 6 8 12 16 18/19 22 25/26
Calhinetfrequencies 4183.25 6276.5
assignable-to-ship-stations to
for AdA-er-AlB Morse 6279.5
telesraphyFrequencies
assignable to ship stations 1f 2f
for data transmission 3 kHz 3 kHz
&m) p)
Limits (kHz) 41864.75 | 6280175 | 8341.75 | 12421.75 | 16618.75 | 1887089 | 22241.75 |25 16+39.25
Frequencies{paired) 62812.5
for NBDP-telegraphy-and 62845
data H-aﬁfwiaqissien Sf‘f‘geﬂ'] o
at-speeds-not-exceeding 81f
100-Bd-for ESK and 053 kHz
200-Bd-for
PSKFrequencies
assignable to ship stations
for data transmission
d)-+# p) aa) bb) cc)
Limits (kHz) 41864.75 628435 8341.75 12421.75 | 16618.75 | 1887089 | 22241.75 |25 161439.25
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Table of frequencies (kHz) to be used in the band between 4 000 kHz and 27 500 kHz
allocated exclusively to the maritime mobile service (continued)

Band (MHz) 4 6 8 12 16 18/19 22 25/26
Limits (kHz) 41864.75 | 628475 | 8341.75 | 12421.75 | 16618.75 | 1887089 | 22241.75 |25 16439.25
Working-frequencies 41876.25 | 62855 | 83423.25 (124223.75| 1661921 2224235 | 251615
assignable-to-ship-stations to to to to to to to
for AdA-or-AB-Moerse 42021.25 | 6300297.5| 83654.25 | 124764.75| 16 6831 2227965 | 25171
telegraphyFrequencies
assignable to ship stations 3H6f 35 f 488 f. HoI18f. £2921 f. 3121 e
for data transmission 933 kHz | 953 kHz | 933 kHz | 653 kHz | 653 kHz 033 kHz e

e-fm) p)
Limits (kHz) 4202.275 16300299:25| 8365.75 | 12476.75 | 1668325 | 1887089 |22 279825 25 17439.25
Callingfrequencies 8368 22 279.5
assignable-to-ship-stations to to
forAdA-or-AlB Merse 8374 22282.5
telegraphyFrequencies
assignable to ship stations 3f 2f
for data transmission 3 kHz 3 kHz
&-m) p)
Limits (kHz) 4202275 16300299:25(83706.725 | 12476.75 | 1668325 | 1887089 | 22284.25 |25 17239.75
Weorkingfrequencies 8371
for AlA-or-AlB Morse 8370
telegraphy i
VPP 0.5 iz
LimitsiHz) 420225 | 630025 | 837625 | 1247675 | 1668325 | 18870 | <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>