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The aviation industry depends on many 
technologies that use the radiofre-
quency spectrum for safe and efficient 
operation. Unmanned aircraft systems, 
in particular, require spectrum resources 
so the operator is able to maintain 
control of the aircraft and receive critical 
flight data from the aircraft. Spectrum 
resources for this capability — known 
as command and control, or C2 — are 
an absolute requirement for non-auton-
omous UAS to operate in the airspace. 
C2 spectrum for medium to large UAS 
essential to long-distance applications 
is of particular interest to government 
and industry alike.
 Currently, UAS are predominantly 
operator controlled and remotely piloted. 
Civil aviation authorities around the 
world are drafting and enacting various 
regulations for these sorts of operations, 
encompassing UAS that will be operated 
both within radio line of sight (RLOS) and 
beyond radio line of sight (BRLOS) of the 
operator.
 Sovereign states around the world 
can enable this technology by ensuring 
the domestic availability of spectrum for 
both RLOS and BRLOS operations. The 
requirements to maintain the continuity 
of airspace safety and to satisfy the de-
mands of the global marketplace neces-
sitate a high level of harmonization so 
that UAS will be able to operate across 
borders in various regions to deliver 
their many benefits. This new technol-
ogy already has many commercial and 
civil applications, including precision 
agriculture, emergency management, 
mapping, oceanographic and atmo-
spheric observations, weather forecast-
ing, pipeline inspection, infrastructure 
management and wildlife protection.
 For this reason, in November, the 
United Nations’ specialized agency for 
telecommunications — the Interna-
tional Telecommunication Union — will 
address spectrum to be used for UAS 

BRLOS operations as one of its key 
2015 agenda items. Every three to four 
years, the ITU convenes its 196 member 
states to agree on changes to the exist-
ing treaty that governs the use of the 
radio-frequency spectrum. This meeting, 
known as the World Radiocommunica-
tion Conference, will next take place 
November 2-27, 2015. It is critical that 
at this venue the ITU take regulatory ac-
tion to enable BRLOS UAS operations.

Enabling Spectrum for  
UAS BRLOS Operations
Specifically, at WRC 15, ITU member 
states will address the use of the fixed-
satellite service (FSS) for safe UAS 
control and non-payload communica-
tions (CNPC) operation (agenda item 
1.5). The FSS, while not a designated 
safety service, has already demonstrat-
ed its capability to support safe UAS 
CNPC operations, and this agenda item 
offers the opportunity to build a strong 
regulatory framework to augment that 
capability.
 Many geostationary satellite commu-
nication networks already operate in the 
Ku and Ka frequency bands allocated 
to the FSS. Many more are planned. 
The work for the studies under WRC-15 
agenda item 1.5 is complete and the 
necessary regulatory conditions to use 
the Ku and Ka bands for UAS CNPC 
have been identified. 

Where the Rubber  
Leaves the Runway
The International Civil Aviation Organi-
zation has the responsibility of guiding 
states to maintain safe and efficient 
airspace. One way that ICAO does this 
is by working with its member states 
and observer organizations to develop 
the technical specifications as guidance 
for states in order to achieve “the high-

est practicable degree of uniformity in 
regulations, standards, procedures and 
organization in relation to aircraft, per-
sonnel, airways and auxiliary services in 
all matters in which such uniformity will 
facilitate and improve air navigation.” 
 These specifications, referred to as 
standards and recommended practices 
(SARPs), are necessary for the contin-
ued evolution of UAS.
 In the context of WRC-15, ICAO and 
ITU are working together to fulfill their 
distinctive roles. It is the role of the ITU 
to address the spectrum and regulatory 
provisions for command and control of 
UAS. It is the role of ICAO to establish 
the necessary SARPs. WRC-15 must 
act in order for ICAO to perform its role 
and extend the economic and societal 
benefits of UAS globally. Unless the 
necessary spectrum is made available, 
the ICAO standards will not be drafted.
ICAO, itself an observer to ITU, in June 
finalized its position on various WRC-15 
agenda items that will globally impact 
aeronautical spectrum use. By means of 
its policy on radio frequency spectrum 
matters (AN-WP/8762), ICAO calls on its 
members states to “commit to support 
the ICAO position at WRCs.”
 Further, in its resolutions the ICAO 38th 
General Assembly “urges member states, 
international organizations and other civil 
aviation stakeholders to support firmly 
the ICAO frequency spectrum strategy 
and the ICAO position at WRCs and in 
regional and other international activities 
conducted in preparation for WRCs.” This 
support is critical now as key regional 
meetings take place this summer for 
Africa, Asia, and the Americas.

The Way Forward
The Americas stand to play a key role 
in advancing global UAS integration 
through this process. In August, the 
Inter-American Telecommunications 
Commission (CITEL) will convene its 
Permanent Consultative Committee 
II, which is the regional body for the 
Americas empowered to formulate its 
position on WRC-15 agenda item 1.5. 
There, state delegates will consider the 
FSS option for UAS BLOS C2, and if 
sufficient support is obtained, an Inter-
American Proposal would demonstrate 
the strong multilateral importance of the 
agenda item among states. This level of 
support will carry much weight at WRC-
15 and is the desired path of leading 
states and the UAS industry.

World Radiocommunication 
Conference 2015

Key United Nations Venues Will  
Set the Pace for C2 Solution
By Cortney Robinson
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 A major development for regional 
meetings and WRC-15 itself is that 
ICAO — recognizing that UAS techni-
cal and operational requirements are 
still under development — supports 
WRC-15 taking the necessary regulatory 
actions to enable the use of the FSS 
for UAS CNPC. ICAO will then develop 
the SARPS taking into account the ITU 
WRC-15 regulatory conditions placed 
on use of the frequencies (e.g., protec-
tion to or from incumbent services).
 This ICAO position is meaningful to 
UAS integration for a few reasons. It 
acknowledges that there is currently 
insufficient spectrum on in-orbit satellite 
systems to support UAS CNPC, and 
the potential spectrum capacity that 
can be fulfilled by satellites in the FSS 
for this use is a solution. The position 
takes into account that while FSS is not 
a designated safety service, ITU studies 
address the compatibility of this ap-
plication with other services. It outlines 
the different, but supportive, actions the 
ITU needs to address to satisfy BRLOS 
communications for UAS and those that 
ICAO needs to complete. The posi-
tion makes clear that the ITU actions 

under WRC-15 Agenda Item 1.5 should 
be focused on providing a regulatory 
framework for the safe operation of UAS 
CNPC links in FSS bands under the ITU 
Radio Regulations. As a result of this, 
international recognition would be ob-
tained, along with the basis for avoiding 
harmful interference.
 Government-industry collaboration 
on this agenda item includes UAS and 
aerospace industry participation in 
spearheading states’ efforts to engage 
the already tech-savvy telecommuni-
cations industry. This will enable the 
aerospace industry to share its perspec-
tive and expertise on UAS with the tele-
communications technical and policy 
experts who will make key decisions at 
WRC-15 and its regional venues. 

Government-Industry  
Partnership
For these reasons, the UAS industry, led 
by the Aerospace Industries Association 
of America, Aerospace Industries As-
sociation of Canada, the Association for 
Unmanned Vehicle Systems International, 
the UAS National Industry Team and 

Unmanned Systems Canada, strongly 
support WRC-15 action on this agenda 
Item to enable use of the FSS in the Ku 
and Ka bands for safe UAS operations. 
With proper spectrum resources, the UAS 
industry will be able to advance new and 
exciting applications flowing from this 
emerging technology. The above-men-
tioned industry associations will be active 
and engaged in the WRC process, reach-
ing out to delegates at regional venues, 
such as the African Telecommunications 
Union, the Asia-Pacific Telecommunity, 
CITEL and at WRC 15 itself.
 Over the past two years, UAS integra-
tion has made significant strides around 
the world, and WRC 15, with the success-
ful conclusion of agenda item 1.5, stands 
to be one of the most significant of those 
advances. Without a C2 solution, time 
schedules for critical standards develop-
ment efforts will slip, the global harmoni-
zation effort will be imperiled and societal 
benefits will be delayed. Therefore, the 
UAS industry and its supply chain part-
ners place the strongest emphasis on this 
agenda item, which will play a large part 
in opening the doors to safe and routine 
airspace access for UAS.

C2 is a part of the complex issue of integrating UAS into the national airspace. Here, the green lines depict the legacy C2 links.
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Radiofrequency spectrum is key to safe 
and efficient unmanned aircraft systems 
operation. Members of the spectrum 
community are gathering in November 
to negotiate a treaty to solidify radiofre-
quency issues that will enable the use of 
commercial UAS. 
 At November’s World Radiocommu-
nication Conference 2015, the Interna-
tional Telecommunication Union — the 
United Nations specialized agency 
for telecommunications — will bring 
together its 196 member states to nego-
tiate a treaty that will include information 
on spectrum identification. The goal is 
to obtain a global spectrum identifica-
tion of fixed-satellite service allocations 
for UAS command and control for use in 
beyond-radio-line-of-sight operations. 
 Specifically, WRC-15 will address 
under its Agenda Item 1.5 the use of 
the fixed-satellite service for safe UAS 
control and non-payload communica-
tions operation. Between now and then, 
current and potential UAS operators and 
manufacturers must inform their adminis-
trations of the benefits UAS offer society 
at large and request them to support this 
agenda item at this conference. 

Regional Successes  
and Challenges
Regional spectrum management meet-
ings are key venues for advocacy and 
endorsement. Administrations send del-
egations to these meetings, usually with 
a representative from the national tele-

communications regulator as the lead. 
Frequently, administrations include on 
these delegations a representative from 
their civil aviation authority to advise on 
aviation matters, such as UAS.
 UAS proponents should count as 
a significant success the outcome of 
the Inter-American Telecommunica-
tion Commission (CITEL) Permanent 
Consultative Committee August meet-
ing. At this meeting, Mexico, Canada, 
the Bahamas, the Dominican Republic, 
Jamaica, Colombia and the United 
States came together to fully support 
the proposal, allowing use of the fixed-
satellite service while none opposed it. 
The International Civil Aviation Organi-
zation, which is an observer to CITEL, 
was present and offered its support for 
the measure. CITEL then elevated the 
proposal to allow fixed-satellite service 
as an option for UAS beyond-line-of-
sight control and non-payload commu-
nications. This development is important 
because in the lead-up to the WRC held 
in 2012, UAS advocates were unable 
to achieve an inter-American proposal. 
Having one now bodes well for WRC 
15, but complex deliberations remain to 
obtain a global identification for the use 
of fixed-satellite service allocations.
 The inter-American proposal has 
another noteworthy benefit — it is the 
inception to promote a fixed-satellite 
service allocation identification at the 
regional level for the Americas, even 
if WRC 15 is unable to conclude on a 
global allocation. 
 CITEL — an advisory body formed by 

the Organization of American States 
— has a membership of 35 of 
that group’s member states. The 
Organization of American States 
represents a formidable market 
of more than 16 million square 
miles and a population of more 
than 950 million.
 Therefore, as a regional 
agreement, the inter-American 
proposal sets the stage for the 

entirety of the Americas to become the 
first contiguous international market 
for UAS BLOS operations. This will 
allow the Organization of American 
States members to move forward with 
confidence as they safely integrate UAS 
into their airspace. Further, the market 
created by harmonized spectrum for 
both radio line of sight and beyond radio 
line of sight will allow them to lead the 
development of international UAS con-
trol and non-payload communications 
standards.
 Other regions have offered mixed 
results thus far. Part of the reason for 
this is that many administrations were 
unaware that ICAO had revised its WRC 
15 position so that it now favors a fixed-
satellite service option to supplement, 
but not supplant, protected spectrum. 
ICAO has actively participated in 
regional meetings to draw attention to 
the updated WRC 15 position released 
July 15. There remains an urgent need 
for UAS proponents to inform both their 
national civil aviation authorities and 
telecommunications regulator of this 
policy change.
 In Africa, the African Telecommu-
nications Union held in July its fourth 
preparatory meeting for WRC 15. There, 
ICAO regional representatives updated 
delegates on its revised position, which 
has led administrations to reevaluate 
their existing proposal that asked Afri-
can Telecommunications Union member 
states to support a no-change vote. 
No-change proposals do not provide 
the regulatory mechanisms needed 
for a fixed-satellite service option. In a 
decision aligned with the ICAO policy 
on radio frequency spectrum matters, 
African Telecommunications Union 
members agreed they should “commit 
to support the ICAO position at WRCs.” 
Effective advocacy by industry repre-
sentatives also played a key role and 
helped increase overall understanding of 
UAS and their strong benefits case. As 
of press time, the African Telecommu-
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Way Over Yonder
BLOS Spectrum a Major Key to Commercial UAS
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nications Union asked that its member 
states form a common proposal by the 
end of September.
 In the Asia-Pacific region, the 
fixed-satellite service option was met 
with many challenges, mostly due to 
administrations lacking information. 
Some also have unfavorable notions of 
UAS integration. In this case, the region 
has asked member states to agree to a 
no-change proposal, despite countries 
like Australia and South Korea strongly 
supporting the fixed-satellite service op-
tion. Therefore, it is critical that the UAS 
industry in this region respond quickly 
by advocating to their telecommunica-
tions and aviation regulators.
 Among the upcoming regional 
meetings, the European Conference of 
Postal and Telecommunications Admin-
istrations is perhaps the last important 
pre-WRC venue. It will bring together 
48 European countries, which are 
fairly divided on WRC 15 Agenda Item 
1.5. Germany has been the leading 

proponent for the fixed-satellite service 
option, but other administrations— no-
tably France and the United Kingdom—
have opposed.

Maintaining Global Focus
The CITEL inter-American proposal pro-
vides supporting governments and the 
aerospace industry momentum going 
into WRC 15. The benefits of globally 
harmonized UAS spectrum are limit-
less. Leading administrations in UAS 
technology and integration who support 
the fixed-satellite service option, but 
are outside of the Americas, such as 
Germany, Australia and China, can al-
low UAS operations via fixed-satellite 
service and manufacture UAS according 
to ICAO guidance. At the same time, 
administrations opposing the option 
take on the risks of lagging behind in the 
technology and market isolation. 
 Readers can support this global effort 
by highlighting to their telecommunica-
tions regulator the economic benefits 

they offer as either a UAS operator or 
manufacturer.
 The UAS industry, led by the Aero-
space Industries Association of 
America, the Aerospace Industries As-
sociation of Canada, the Association for 
Unmanned Vehicle Systems Internation-
al, the UAS National Industry Team and 
Unmanned Systems Canada, continue 
to strongly support WRC 15 action on 
this agenda item to enable use of the 
fixed-satellite service in the Ku and Ka 
bands for safe UAS operations. 
 Engaging national regulators, even 
late in the game, can have a significant 
impact. In fact, one administration to 
the July Asia-Pacific regional meeting 
admitted difficulty in supporting the 
fixed-satellite service option because he 
was unaware of any motivation from his 
country’s industrial base. 
 Administrations not permitting use 
of fixed-satellite service allocations for 
UAS risk falling behind with a technol-
ogy that is quickly evolving. Im
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The October 2015 issue of  
Unmanned Systems featured a critical 
update on the international effort to 
identify radiofrequency spectrum for 
safe and efficient unmanned aircraft 
systems operation. In the intervening 
months, the UAS industry achieved 
ultimate success due to public-private 
collaboration on a global scale. 
 The United Nations’ specialized 
agency for telecommunications — 
the International Telecommunication 
Union — convened its quadren-
nial World Radiocommunications 
Conference from Nov. 2-27 at its 
headquarters in Geneva. To mark its 
Agenda Item 1.5 — the use of the 
fixed-satellite service for safe UAS 
control and non-payload communi-
cations operation — a success, the 
WRC 15 identified through Reso-
lution 155 radiofrequency bands 
within the fixed satellite service 
allocations for UAS command and 
control for use in beyond radio 
line-of-sight operations. All of this 
is in full accordance with guidance 
provided by the International Civil 
Aviation Organization.
 Specifically, WRC 15 has opened 
the door to use this spectrum for 
safe UAS control and non-payload 
communications operation. This vic-
tory allows regulators and standards 
developing organizations to focus on 
the work of formulating requirements 
for communication between the un-
manned vehicle and the operator.
 WRC 12 identified spectrum for ra-
dio line-of-sight UAS operations. This 
spectrum would allow for many of the 
above applications using a simple 
UAS, but with limitations on how far 
from the operator or ground control 
station they could fly.
 The success at WRC 15 completes 
the concept of UAS operations by 
adding beyond radio line of sight. This 

is the ability to control a UAS from a 
much greater distance — even the op-
posite side of the Earth — by means 
of existing fixed-satellite service 
satellite networks. This will increase 
the effectiveness of larger and more 
complex  
UAS and enable a greater number  
of applications.
 While the deliberations at WRC 15 
were ultimately successful, there are 
a number of conditions that require 
follow-on work. In fact, Resolution 155 
set a record number of conditions for 
a WRC resolution: 19. Even so, the 
UAS community has already began 
working to satisfy these conditions.

Overcoming the Odds
Identifying spectrum for UAS beyond 
radio line of sight had been a chal-
lenge for more than two four-year ITU 
study cycles. Some opponents aired 
safety concerns; some shared eco-
nomic concerns. The diversity among 
opposing forces was such that it was 
difficult to find consistent concerns. 
These challenges were exacerbated 
by lack of complete understanding, 
and negotiations that went into the 
early morning hours.
 Fortunately, there existed a strong 
collaboration between industry and 
supporting ITU administrations. 
Industry participating in national 
delegations, as well as independently, 
had waged an aggressive education 
campaign over the course of the sum-
mer at various WRC 15 regional pre-
paratory meetings. AUVSI, Aerospace 
Industries Association and the UAS 
National Industry Team played a key 
role in influencing delegates. 

Next Steps
ITU deciding on the international 
regulatory mechanisms and require-

ments was a prerequisite to enabling 
the U.N.’s International Civil Aviation 
Organization to begin the develop-
ment of standards and recommended 
practices for operation of UAS. Until 
such time as the regulatory condi-
tions detailed in Resolution 155 are 
satisfied, the ITU will not process any 
registrations submitted to add an un-
manned aircraft to a satellite network 
registration for beyond radio line-of-
sight operation.
 Specifically, ITU has taken as its 
responsibility to study the technical, 
operational and regulatory aspects 
of implementing the Resolution 155 
provisions and adopt recommenda-
tions to define and finalize the techni-
cal characteristics of UAS control 
and non-payload communications 
links and conditions of sharing these 
spectrum bands with other services. 
At WRC 19, experts will review and 
potentially revise certain elements 
adopted in these provisions. Following 
that, WRC 23 will review these provi-
sions and other provisions adopted at 
WRC 15, in addition to considering the 
progress made by ICAO in preparing 
standards and recommended prac-
tices for UAS control and non-payload 
communications links.
 For its part, ICAO will begin to 
develop standards and recommended 
practices that will allow use of fixed-
satellite service spectrum for UAS 
beyond radio line-of-sight opera-
tions in nonsegregated airspace in a 
manner consistent with Article 37 of 
the Convention on International Civil 
Aviation. In September, ICAO member 
states will welcome news of tangible 
progress after eight years of effort.
 With radio line-of-sight and beyond 
radio line-of-sight spectrum alloca-
tions agreed to worldwide, there 
comes the task of administrations 
around the world implementing the 
WRC decisions. Even in the U.S., that 
process has hardly begun with the 
WRC 12 radio line-of-sight alloca-
tion. This is now an area in which 
advocacy is needed to provide the 
communications infrastructure for 
UAS operations.

Spectrum Success
 
WRC Opens the Door for Safe UAS Control  
From as Far as the Other Side of the Earth 

By Cortney Robinson 
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