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FROM THE EDITOR 

It is fitting that we commence a new era of the Journal of 
Space Law with an issue devoted to legal aspects of space resource 
utilization. The newly-transformed Center for Air and Space Law 
at the University of Mississippi School of Law is focused on devel-
oping appropriate international agreements and guidelines that 
will promote and sustain – rather than stifle – an emerging space 
economy and ease humanity’s transition from a solely terrestrial, 
to a spacefaring species.  

We look to harness the resources of space to better the human 
experience here on Earth; we also look to continue the exploration 
of space, including building human communities off our Earth, to 
broaden our understanding of ourselves and our universe. As we 
soar beyond Earth’s orbit, chief among the legal issues that need to 
be addressed are questions related to the characterization of “prop-
erty” in the “province of all humankind.” 

This issue offers unique viewpoints for consideration and de-
bate. Included among the academic scholarship, we are pleased to 
welcome the institutional perspective of The Hague International 
Space Resources Governance Group which has sought to advance 
the discussion by circulating draft Building Blocks for international 
assessment and review. In addition, we debut a new feature: a light-
hearted book review of a work of space-related fiction. We chose to 
start with Andy Weir’s Artemis and hope you will enjoy an analysis 
of the legal foundation for Weir’s Moon vision. 

Ultimately, I hope this issue, and all our future issues (as we 
return to biannual publication), contributes substantively to the 
sustainable and successful exploration and use of space.  I look for-
ward to generating debate and to welcoming submission on all top-
ics related to space law and the legal problems arising out of human 
activities in space. 

With thanks, as ever, to all our intrepid student editors, espe-
cially Senior Editors Charles Ellzey, Jeremy Grunert and Hunter 
Williams.    

 
Michelle L.D. Hanlon 

Editor-in-Chief 
Oxford, Mississippi 

October 2019 
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THE RELEVANCE OF ITU RULES FOR 
REGULATING THE USE OF RADIO 

FREQUENCY AND ASSOCIATED ORBITS 
IN THE CONTEXT OF SPACE MINING 

ACTIVITIES 

Anne-Sophie Martin* 

ABSTRACT 

This Article deals with the role of the International Telecom-
munications Union (ITU) in coordinating the use of the radio fre-
quency and associated orbit for missions to and on celestial bodies. 
After reviewing the ITU rules, the legal issues related to the use of 
the radio spectrum for missions beyond Earth orbit will be ana-
lyzed. The Article suggests that while the current status of early 
commercial lunar ventures might be reasonably classified as “re-
search,” as commercial activities increase, the allocation of radio 
frequencies for deep space missions should reflect the reality of ac-
tivities of a range of stakeholders. Finally, the last part of this Ar-
ticle will focus on the necessity to update the current legal frame-
work in order to effectively allocate frequencies for space mining 
activities. 

* Dr. Anne-Sophie Martin is a Doctor of Law specializing in International Law and
Space Law. Her doctoral research focused on the legal aspects of dual-use satellites. She 
received her LL.M in Space Law and Telecommunications Law from the University of 
Paris-Sud XI (France) and her PhD from Sapienza University of Rome (Italy). Member, 
International Institute of Space Law; Member, Space Generation Advisory Council; 
Member, International Institute of Space Commerce; Member, European Centre of 
Space Law; Young Professional Member, American Institute of Aeronautics and Astro-
nautics; Member, French Society of Air and Space Law; Member, Legal Advisory Coun-
cil, For All Moonkind. 
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I. INTRODUCTION

As new technological innovations and applications emerge, 
they set new challenges as well as bring new opportunities for 
billions around the world.1 

In the near future, deep space missions will become increas-
ingly diverse. When it comes to dealing with space mining activi-
ties, various international treaties and regulations have to be taken 
into consideration. These include the Treaty on Principles Govern-
ing the Activities of States in the Exploration and Use of Outer 
Space, Including the Moon and Other Celestial Bodies (OST),2 the 
Convention on International Liability for Damage Caused by Space 
Objects,3the Convention on Registration of Objects Launched into 
Outer Space,4 the Agreement Governing the Activities of States on 
the Moon and Other Celestial Bodies5(Moon Agreement)and the In-
ternational Telecommunication Union’s (ITU) technical rules6 
which, in particular, cover crucial mechanisms and obligations for 
the economic use of outer space resources, including the use of fre-
quencies and orbits.7 The use of radio frequencies spectrum pre-
sents a significant economic challenge due to the fact that all satel-
lites and space systems need an orbital position and a frequency 

 1 Festus Daudu, World Radiocommunication Conference Allocates Spectrum for Fu-
ture Innovation, INT’L TELECOMM. UNION (Nov. 27, 2015), http://www.itu.int/net/pressof-
fice/press_releases/2015/56.aspx#.XCYhWlVKhrR. 
 2 Treaty on Principles Governing the Activities of States in the Exploration and Use 
of Outer Space, Including the Moon and Other Celestial Bodies, Jan. 27, 1967, 18 U.S.T. 
2410, 610 U.N.T.S. 205 [hereinafter Outer Space Treaty]. 
 3 Convention on International Liability for Damage Caused by Space Objects, Mar. 
29, 1972, 24 U.S.T. 2389, 961 U.N.T.S. 187. 
 4 Convention on Registration of Objects Launched into Outer Space, Jan. 14 1975, 
28 U.S.T. 695, 1023 U.N.T.S. 15. 
 5 Agreement Governing the Activities of States on the Moon and Other Celestial 
Bodies, Dec. 18 1979, 18 I.L.M. 1434, 1363 U.N.T.S. 3. 
 6 ITU Technical rules include the Constitution and Convention of the ITU (Geneva, 
1992) amended by subsequent plenipotentiary conferences, and the Radio Regulations 
(RR) texts adopted by the World Radiocommunication Conference (Geneva, 1995) (WRC-
95), and subsequently revised and adopted by WRC. See STEPHAN HOBE, SPACE LAW 183 
(2019); Sergio Marchisio, The ITU Regulatory System: a Self-Contained Regime or a Part 
of International Law? in GUILHEM PENENT, GOVERNING THE GEOSTATIONARY ORBIT: 
ORBITAL SLOTS AND SPECTRUM USE IN AN ERA OF INTERFERENCE 74 (2014). 
 7 See Lucien Rapp, Space Lawmaking, THE SPACE REVIEW (July 2, 2018), 
http://www.thespacereview.com/article/3523/1. 
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assignment in order to be operational.8 In recent years, frequency 
requirements have increased very quickly due to the development 
of new technologies.9 Given the increased diversity of actors and 
activities in space, it is time to consider developing a more detailed 
system for regulating spectrum beyond Earth orbit. The considera-
tion and possible evolution of the current role of the ITU in this field 
should certainly be a high priority for the interested States. 

The ITU is the specialized agency of the United Nations (UN) 
in charge of telecommunications and information communication 
technology. It comprises 193 Member States as well as non-State 
entities, including universities, industries and educational organi-
zations.10 The primary purpose of the ITU is to promote cooperation 
and participation in the development of telecommunication services 
and associated technologies in order to bring their benefits to people 
worldwide.11 Along with allocation of spectrum and allotment of fre-
quencies and orbital positions, both limited resources that exist out-
side of national sovereignty, the objectives of the organization are 
to harmonize and standardize telecommunications practices and 
eliminate harmful interference with those activities.12 

There are two different forms of ITU membership:13 State 
membership and sector membership.14 The former, as its name sug-
gests, is open only to States. Conversely, sector membership may 
be achieved by a non-state entity authorized by its home State. Sec-
tor membership permits participation in one or more of the Sectors 
through which the ITU now operates, namely: the Telecommunica-
tions Development Sector, the Telecommunications Standardiza-
tion Sector and the Radiocommunication Sector (ITU-R).15 For pur-
poses of this Article, any reference to a Member or Members shall 
include both State member and sector members. 

 8 Bernard Théry, Les Télécommunications par Satellite, in PHILIPPE ACHILLEAS, 
DOIT DE L’ESPACE 182 (2009). 

9 MIREILLE COUSTON, DROIT SPATIAL 71 (2014). 
 10 See About International Telecommunication Union (ITU), INT’L TELECOMM. 
UNION, https://www.itu.int/en/about/Pages/default.aspx (last visited Jan. 18, 2019). 
 11 Constitution of the Int’l Telecomm. Union [ITU] art. 1, available at 
https://www.itu.int/council/pd/constitution.html [hereinafter ITU Constitution]. 

12 See id. 
13 FRANCIS LYALL& PAUL LARSEN, SPACE LAW: A TREATISE 195 (2018). 
14 ITU Constitution, supra note 11, art. 2. 
15 See Francis Lyall, Communications Regulation: The Role of the International Tel-

ecommunication Union, 3 J. OF INFORMATIVE L. & TECH 4 (1997). 
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Much of the work related to the modern telecommunications 
environment is carried out through working and study groups 
within these Sectors.16The ITU-R in particular plays an important 
role from a space law perspective because it provides for equitable 
management of the radio-frequency spectrum used by satellites as 
well as satellite orbits.17 

The Constitution18 (ITU Constitution) and Convention19(ITU 
Convention) of the ITU were approved in 1992 at the additional ITU 
Plenipotentiary Conference held in Geneva. Together with the Ra-
dio Regulations20 (ITU Radio Regulations), amended by subsequent 
plenipotentiary conferences, these three instruments currently 
comprise the entire ITU regulatory regime.21 Together they estab-
lish rights and obligations of Member administrations in obtaining 
access to radio frequencies and satellite orbital slots. Moreover, 
they recognize international rights by recording, frequency assign-
ments and, as appropriate, orbital information for all space stations 
- defined in the Radio Regulations (RR) as any transmitter or re-
ceiver “located on an object which is beyond, is intended to go be-
yond, or has been beyond, the major portion of the Earth’s atmos-
phere”22 - in the Master International Frequency Register (MIFR).23

Thus, the ITU is very conscious of the need to involve not just
States, but persons and entities active in all relevant industries and
businesses in its work.24

In practice, Member States are only able to assign lunar fre-
quencies to radio stations around the Moon. The frequency bands 
are allocated for “research” (space research services) or “operational 

 16 Jens Hinricher, The Law-Making of the ITU: Providing a New Source of Interna-
tional Law? 64 MAX PLANCK INST. ZAÖRV2 493 (2004), available at 
https://www.zaoerv.de/64_2004/64_2004_2_b_489_502.pdf. 
 17 Giuliano Salberini, L’ITU e ilSettoredelleTelecomunicazioniSatellitari, 
inMARCHISIO, LEZIONI DI DIRITTO AEROSPAZIALE 128 (D’Anselmi ed., 2000). 

18 ITU Constitution, supra note 11. 
 19 Convention of the Int’l Telecomm. Union [ITU], available at 
https://www.itu.int/council/pd/convention.html [hereinafter ITU Convention]. 

20 See Int’l Telecomm. Union [ITU] Radio Regulations 2016, available at 
https://www.itu.int/pub/R-REG-RR [hereinafter Radio Regulations]. 

21 See Lyall, supra note 15. 
22 Radio Regulations, supra note 20, arts.1.61, 1.64. 
23 ITU Convention, supra note 19, art. 12(2). 
24 See ITU Convention, supra note 19, art.19; FRANCIS LYALL& PAUL LARSEN, supra 

note 11, at 196. 
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purposes of spacecraft” (space operation services).25 Member States 
have developed a practice of assigning lunar frequencies for “re-
search purposes” to commercial entities.26 This is primarily because 
of the absence of a commercial category, but also because the status 
of current commercial lunar ventures can also reasonably be classi-
fied as “research.” However, as commercial activities increase, the 
allocation of lunar radio frequencies must evolve to reflect the real-
ity of activities of a range of stakeholders. Indeed, one can argue 
that an update of existing international norms is necessary in order 
to effectively allocate frequencies beyond Earth orbit for commer-
cial purposes. 

In this context, The Hague International Space Resources 
Governance Working Group (The Hague Working Group) is playing 
an important role in the identification and formulation of building 
blocks (Building Blocks) for the governance of space resource activ-
ities as the development of space resource activities in happening 
now.27 Among other things, The Hague Working Group seeks to en-
sure that the regulation of space resource activities, respect exist-
ing treaty obligations regarding on-orbit operations and space re-
source rights.28 As discussed in more detail in the Section below, 
the role of the ITU is specifically addressed in the Building Blocks.29 
In this context, the main questions that arises in respect of the ITU 

 25 The ITU Radio Regulations define “space research service” as “a radiocommuni-
cation service in which spacecraft or other objects in space are used for scientific or tech-
nological research purposes.” Radio Regulations, supra note 20, art. 1.55. They define 
“space operation service” as “a radiocommunication service concerned exclusively with 
the operation of spacecraft, in particular space tracking, space telemetry and space tel-
ecommand. These functions will normally be provided within the service in which the 
space station is operating.” Id. art. 1.23. 
 26 See Int’l Telecomm. Union, Handbook on Space Research Communication, Radio-
communication Bureau, 2 (2014), available at https://www.itu.int/dms_pub/itu-
r/opb/hdb/R-HDB-43-2013-OAS-PDF-E.pdf. 
 27 See THE DRAFT BUILDING BLOCKS FOR THE DEVELOPMENT OF AN INTERNATIONAL 

FRAMEWORK ON SPACE RESOURCE ACTIVITIES (2017), https://www.universiteitlei-
den.nl/binaries/content/assets/rechtsgeleerdheid/instituut-voor-publiekrecht/lucht—en-
ruimterecht/space-resources/draft-building-blocks.pdf [hereinafter BUILDING BLOCKS]. 

28 See id. ¶¶ 1.2, 6, 7, 17. 
 29 See id. ¶ 13(d). The Building Blocks specifically indicate that “States and inter-
governmental organizations shall notify frequency assignments for recording in the Mas-
ter International Frequency Register in accordance with the Radio Regulations of the 
International Telecommunication Union.” Id. In this context, the Building Blocks offer a 
good model to address the issue of radio frequencies assignment in the field of space 
mining activities. 
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are: 1)whether a new Frequency Allocation Table30 dedicated to or-
bits and frequencies for space mining activities is necessary; and 
2)whether the current framework for allocation of lunar and deep
space frequencies will be adequate to support an era of increased
international participation by scientific, commercial and interna-
tional stakeholders

This Article seeks to address these questions. Part II discusses 
ITU principles applicable for deep space missions. Part III ad-
dresses the allocation structure for missions beyond Earth orbit. 
Part IV considers a dispute resolution system in the context of space 
mining activities. 

II. ITU’S MAJOR PRINCIPLES APPLICABLE FOR DEEP SPACE
MISSIONS 

A. Promoting the Rational, Efficient, Economic and Equitable
Use of Radio Frequency and Orbital Position

Among the purposes of the ITU, one of the most important is
to maintain and extend international cooperation for the improve-
ment and rational use of telecommunication services.31 To that end, 
the ITU effects the allocation of the radio frequency spectrum and 
registration of radio frequency assignments in order to avoid harm-
ful interference between radio stations of different countries. Para-
mount to the implementation of this allocation is the understanding 
that all Members of the ITU have “an interest in and right to an 
equitable and rational use of frequency bands allocated for space 
communications.”32 The ITU works to promote the rational, effi-
cient, economic and equitable use of the radio frequency and orbital 

 30 Radio Regulations, supra note 20, art.5. The Table is organized into three regions 
of the world. It determines for each band of frequencies and for each region, the services 
which are authorized, either exclusively or in sharing. This list of services and frequency 
bands allocated forms the Frequency Allocation Table, which also specifies the category 
of services, primary or secondary, reflecting their relative priority. See Yvon Henri et al., 
Regulation of Telecommunications by Satellites: ITU and Space Services, in RAM S. 
JAKHU & PAUL STEPHEN DEMPSEY, ROUTLEDGE HANDBOOK OF SPACE LAW 119 (2017). 
 31 Nandasiri Jasentuliyana, Regulatory Functions of the ITU in the Field of Space 
Telecommunications, 34 J. AIR L. & COM. 1, 63 (1968). 
 32 Int’l Telecomm. Union, Recommendation No. 10A Relating to the Utilization and 
Sharing of Frequency Bands Allocated to Space Radiocommunications, Final Acts of the 
Extraordinary Administrative Radio Conference to Allocate Frequency Bands for Space 
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positions, because they are limited natural resources and, as such, 
their availability must be assured for use by all Member States.33 
Article 44(2) of the ITU Constitution provides that: 

In using frequency bands for radio services, Members shall 
bear in mind that radio frequencies and the geostationary-sat-
ellite orbit are limited natural resources and that they must be 
used rationally, efficiently and economically, in conformity 
with the provisions of the Radio Regulations, so that countries 
or groups of countries may have equitable access to both, tak-
ing into account the special needs of the developing countries 
and the geographical situation of particular countries.34 

The Radiocommunication Sector of the ITU is charged with en-
suring the “rational, equitable, efficient and economical use of the 
radio-frequency spectrum by all radiocommunication services, in-
cluding those using the geostationary-satellite orbit… by carrying 
out studies without limit of frequency range.”35 On the basis of its 
studies, the Sector adopts “recommendations on radiocommunica-
tion matters.”36 

The Radiocommunication Sector’s role in respect of frequency 
and orbit is of particular relevance to space mining activities. In-
deed, it’s significance is highlighted by The Hague Working Group 
whose Building Blocks mimic the ITU language in emphasizing 
that an international framework to regulate space resource activi-
ties should be designed to promote the rational, efficient and eco-
nomic use of space resources.37 With this in mind, it might be inter-
esting to identify and set priorities of space resources, which re-
quire regulations based on the interest of States in order to provide 
legal certainty and predictability for operators. 

In a more general way, it is also important to take into account 
the sustainable development of space activity, and in particular, 
space mining activity. 

Radiocommunication Purposes 1963, available at http://search.itu.int/history/HistoryD-
igitalCollectionDocLibrary/4.89.43.en.100.pdf. 

33 Salberini, supra note 17, at 129. 
34 ITU Constitution, supra note 11, art. 44(2). 
35 Id. art.12(1). 
36 Id. 
37 BUILDING BLOCKS, supra note 27, ¶4.2(f). 
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The long-term sustainability of outer space activities is defined 
as the ability to maintain the conduct of space activities indef-
initely into the future in a manner that realizes the objectives 
of equitable access to the benefits of the exploration and use of 
outer space for peaceful purposes, in order to meet the needs of 
the present generations while preserving the outer space envi-
ronment for future generations.38 

Space resources have to be extracted in a sustainable way in 
order to balance the economic development with the protection of 
the environment.39 

B. The Necessity of Avoiding Harmful Interference

The ITU-R, through the Radio Regulation Board, ensures com-
munication services are operated without causing harmful interfer-
ence.40 The notion of “harmful interference” is also present in the 
Article IX of the OST41 which indicates that “if a State Party to the 
Treaty has reason to believe that an activity […] would cause po-
tentially harmful interference with activities of other States Parties 
[…] it shall undertake appropriate international consultations be-
fore proceeding with any such activity or experiment.” The Hague 
Working Group has also adopted principles emphasizing the obli-
gation to avoid the harmful interference between space activities. 
In particular, Building Block 4.3(c) emphasizes that space resource 
activities shall not harmfully interfere with other on-going space 
activities, including other space resource activities.42 It then goes 

 38 Comm. On the Peaceful Uses of Outer Space, Sci. & Tech. Subcomm. on Guidelines 
for the Long-term Sustainability of Outer Space Activities, Working Paper by the Chair 
of the Working Group on the Long-term Sustainability of Outer Space Activities, U.N. 
Doc. A/AC.1/L.366I.5, ¶ 5 (2018). 
 39 Alhaji Marong, From Rio to Johannesburg: Reflections on the Role of International 
Legal Norms in Sustainable Development, 16 GEO. INT’L ENVTL. L. REV., 31-33 (2004). 
 40 Lyall, supra note 15, at 12. See also ITU Constitution, supra note 11, Annex (de-
fining harmful interference as “[i]nterference which endangers the functioning or a radio 
navigation service or of other safety services or seriously degrades, obstructs or repeat-
edly interrupts a radiocommunication service operating in accordance with the Radio 
Regulations”). 

41 Outer Space Treaty, supra note 2, art. IX. 
42 BUILDING BLOCKS, supra note 27, ¶ 4.3. 
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further by mentioning the ‘harmful impact’ resulting from space re-
source activities.43 Finally, it also focuses on ‘harmful contamina-
tion’ of celestial bodies.44 

Harmful interference can be caused by operation of non-coor-
dinated frequency assignments, by the non-observance of limits of 
frequency tolerances or maximum permitted power levels for spu-
rious emissions, by operating with different technical parameters 
from those recorded in Plans or the Master Register or otherwise 
by unnecessary transmissions or unauthorized emissions.45 

As laid down by Article 45(1) of the ITU Constitution, all space 
stations must be implemented and operated in such a manner as 
not to cause harmful interference to the space stations of other 
Members who are operating in accordance with the Radio Regula-
tions.46 Several other provisions of the ITU Constitution also affirm 
the responsibility of Members to avoid harmful interference. For 
example, Members are bound to abide by the provisions of the ITU 
Constitution, the ITU Convention and the ITU Radio Regulations 
in stations “established or operated by them which . . . are capable 
of causing harmful interference to radio services of other coun-
tries”.47 Similarly, Members are also bound “to take the necessary 
steps to impose the observance of the provisions of [the 

43 Id. ¶9. 
 44 Id. (“Taking into account the current state of technology, the international frame-
work should provide that States and intergovernmental organizations authorizing space 
resource activities shall adopt a precautionary approach with the aim of avoiding harm-
ful impacts, including . . .harmful contamination of celestial bodies. . . .”). The notion of 
“harmful contamination” can also be found in Article IX of the Outer Space Treaty. 

45 Int’l Telecomm. Union, Harmful Interference and Infringements of the Radio Reg-
ulations, Presentation at ITU Regional Radiocommunication Seminar for Asia-Pacific 
(May 25-30, 2015), available at https://www.itu.int/en/ITU-
R/terrestrial/workshops/RRS-15-Asia/Documents/Harmful%20Interference.pdf. 

46 ITU Constitution, supra note 11, art. 45(1). 
 47 ITU Constitution, supra note 11, art.6(1). Two States, the United States and Lux-
embourg, have implemented national legislation regarding space resource activity. The 
U.S. legislation specifically promotes “the right of United States citizens to engage in 
commercial exploration for and commercial recovery of space resources free from harm-
ful interference.” U.S. Commercial Space Launch Competitiveness Act, Pub. L. No. 114-
90, §402, 129 Stat. 70 (2015). However, the term “harmful interference” is not mentioned 
in the Luxembourg Act. See Loi 674 du 20 juillet 2017 sur l’exploration et l’utilisation 
des ressources de l’espace [Law 674 of July 20, 2017 on the Exploration and Use of Space 
Resources], JOURNAL OFFICIEL DU GRANDE-DUCHE DE LUX., July 28, 2017, available at 
http://legilux.public.lu/eli/eta1/leg/loi/2017/07/20/a674/jo. 
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ITU]Constitution, the [ITU]Convention and the [ITU Radio] Regu-
lations upon operating agencies authorized by them . . . which op-
erate stations capable of causing harmful interference to the radio 
services of other countries.”48 Furthermore, all practicable steps 
have to be taken in order to “prevent the operation of electrical ap-
paratus and installations of all kinds from causing harmful inter-
ference to the radio services or communications” of other Member 
States.49 

The main objective of the ITU Radio Regulations is also to pre-
vent harmful interference between stations. Members are obliged 
to adhere strictly to the provisions of the ITU Radio Regulations for 
all stations under their responsibility. For instance, Article 3 deals 
with the technical specifications to be met by stations in order to 
avoid interference. In particular, the “choice and performance of 
equipment to be used in a station and any emissions therefrom 
shall satisfy the provisions of these Regulations,50 and transmitting 
stations must conform to the frequency tolerances.51 Furthermore, 
Article 4 sets out the general rules to be applied in regard to the 
assignment and use of frequencies. In particular, in assigning fre-
quencies to stations capable of causing harmful interference to sta-
tions of another country, Members shall make such assignments “in 
accordance with the Table of Frequency Allocations and other pro-
visions of the [Radio Regulations.]”52 This is also an important point 
for space mining activities. And indeed, the Building Blocks prom-
ulgated by The Hague Working Group stress that the assignments 
of frequency must be recorded in the MIFR in accordance with the 
ITU Radio Regulations.53 

Moreover, any new assignment or modification of an existing 
assignment shall be made in such a way as to avoid causing harm-
ful interference to stations using frequencies assigned in accord-
ance with the ITU Radio Regulations and whose characteristics are 
recorded in the MIFR.54 In addition, any frequency assignment rec-
orded in the MIFR with a “favorable finding” pursuant to Article 11 

48 ITU Constitution, supra note 11, art.6(2). 
49 ITU Constitution, supra note 11, art.45.3. 
50 ITU Radio Regulations, supra note 20, art. 3.1. 
51 Id. art. 3.5. 
52 Id. art. 4.2. 
53 BUILDING BLOCKS, supra note 27, ¶ 13(d). 
54 Radio Regulations, supra note 20, art. 4.3. 
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of the ITU Radio Regulations shall have the right to international 
recognition.55 This means that other States must take such rights 
into account when making their own assignments, in order to avoid 
harmful interference.56 Article 6.2 of the Building Blocks seem to be 
inspired by Article 8 of the ITU Radio Regulations,57 and also rec-
ognize the attribution of priority rights to an operator to search 
and/or recover space resources in situ for a maximum period of time 
and a maximum area upon registration in an international registry, 
and provide for the international recognition of such priority 
rights.58 However, these terms can be further dissected by differen-
tiating between renewable resources, such as frequencies and or-
bital slots, and other non-renewable space resources. That said, this 
priority rights approach of ‘first come, first served’ may result in 
undeveloped countries being largely incapable of accessing space. 

Article 15 of the ITU Radio Regulations also contains a num-
ber of specific provisions to be applied with a view to avoiding in-
terference.59 In particular, all stations are forbidden to carry out 
unnecessary transmissions, or the transmission of superfluous sig-
nals.60 Special consideration is given to avoiding interference with 
distress and safety frequencies.61 

It is essential that Members exercise the utmost goodwill and 
mutual assistance62 in the application of Article 15 of the ITU Radio 
Regulations to the settlement of problems concerning harmful in-
terference. In this context, Building Block 11.2 stresses that if a 
harmful impact occurs during a space resource activity, the State 
or intergovernmental organization that authorized the space re-
source activity shall implement measures to respond to such harm-
ful impact (response measures) and consider whether the space re-
source activity should be adjusted or terminated (adaptive manage-
ment).63 

55 Id. art.11.7. 
56 Id. art. 8.3. 
57 Id. art.8. 
58 BUILDING BLOCKS, supra note 26, ¶ 6.2. 
59 Radio Regulations, supra note 20, art.15. 
60 Id. art. 15.1. 
61 Id. art. 15.8. 
62 Id. art. 15.22. 
63 BUILDING BLOCKS, supra note 26, ¶ 11.2. 
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While it is true that spectrum management is a sovereign mat-
ter for each Member, the fact remains that radio waves can cross 
territorial borders. In order to avoid harmful interference, it is nec-
essary to coordinate the use of radio-frequency spectrum at the bor-
ders. It is important to recall that the ITU Radio Regulations con-
tain provisions which define some hierarchy among the various ser-
vices and which determine the priority that assignments of such 
services may have over other assignments.64 Stations of a secondary 
service shall not cause harmful interference to stations of a primary 
service and cannot claim protection from harmful interference from 
stations of a primary service. Stations of a secondary service can 
claim protection from harmful interference from stations of the 
same service or other secondary services.65 

C. The Issue Stressed by the “First Come, First Served”
Procedure 

The ITU regulations that impact space activities are based on 
the principles of efficient, rational and cost-effective utilization of 
limited resources. The regulations were implemented on a “first 
come, first served” procedure.66 This procedure of “coordination be-
fore use”67 means that the right to use orbital and spectrum re-
sources for a single satellite or a satellite network is obtained 
through negotiations process with the administrations concerned.68 

On the basis of the ITU Radio Regulations, Member admin-
istrations determine the volume of orbit/spectrum resources that 
are necessary to satisfy their actual needs. Then, national admin-
istrations assign frequencies and orbital requirements by applying 
the appropriate procedures (international coordination and record-
ing) for the space segment and Earth stations of their networks 
(governmental, scientific, public and private), and by continuing to 

64 Radio Regulations, supra note 20, art. 5.28-5.31. 
65 Id.; see also LYALL & LARSEN, supra note 13, at 212. 
66 PHILIP DE MAN, EXCLUSIVE USE IN AN INCLUSIVE ENVIRONMENT: THE MEANING 

OF THE NON-APPROPRIATION PRINCIPLE FOR SPACE RESOURCES EXPLOITATION 213-
285(2016). 

67 Henri, supra note 29, at 111. 
 68 AUDREY L. ALLISON, THE ITU AND MANAGING SATELLITE ORBITAL AND SPECTRUM 

RESOURCES IN THE 21ST CENTURY 19 (2014); JOSEPH N. PELTON& JOHN HOWKINS, 
SATELLITES INTERNATIONAL62 (1987). 
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handle responsibility for the networks.69 However, the progressive 
congestion of the geostationary-satellite orbit urges ITU Member 
States to seriously take into consideration the issue of equitable ac-
cess in respect of the orbit-spectrum resources.70 Therefore, it is es-
tablished frequency-orbital position plans whereby some frequency 
spectrum is earmarked for future use, particularly for the countries 
which are not able to use these resources for now.71 

Over the past few years, the regulatory framework has been 
adapting in order to deal with the new trends in space activities. It 
has reached some flexibility essential to satisfy the requirements of 
efficiency and equity.72 With the important development in telecom-
munication services, a growing demand for spectrum-orbit usage 
for nearly all space communication services has occurred.73  

In the context of space mining activities, an approach based on 
the ‘first come first served’ mechanism may disadvantage emerging 
countries with no means of accessing space. It is important to make 
a clear distinction between interests and benefits. Moreover, bene-
fit-sharing occurs through the promotion of the participation in 
space resource activities by all countries, irrespective of their eco-
nomic and scientific development.74 

 69 Henri, supra note 30, at 111; see also ITU RADIO REGULATORY FRAMEWORK FOR 

SPACE SERVICES at 2, https://www.itu.int/en/ITU-R/space/snl/Documents/ITU-
Space_reg.pdf. 
 70 Siegfried Wiessner, The Public Order of the Geostationary Orbit: Blueprints for the 
Future, 9 YALE J. INT’L L. 241 (1983); Yvon Henri, Orbit/Spectrum International Regu-
latory Framework, Challenges in the 21st Century, Presentation at ITU Regional Radi-
ocommunication Seminar for Asia-Pacific (May 25-30, 2015), available at 
https://www.itu.int/en/ITU-R/seminars/rrs/2015-Asia-Pacific/SeminarSpace/RRS-15-
Asia-Pacific%20-%20Day1%20-%20Regulation%20of%20Radio%20Spec-
trum%20and%20Satellite%20orbits.pdf. 
 71 ALESSANDRA A.L. ANDRADE, THE GLOBAL NAVIGATION SATELLITE SYSTEM: 
NAVIGATION INTO THE NEW MILLENNIUM 58 (2001). 

72 Henri, supra note 29, at 111. 
73 Id. 
74 See BUILDING BLOCKS, supra note 27, ¶12. 
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III. A GLANCE ON ALLOCATION STRUCTURE FOR MISSIONS
BEYOND EARTH ORBIT 

The allocation structure constitutes the basis for the planning 
and setting up of radiocommunication services.75 The current sys-
tem is based on radio services which are identified as primary or 
secondary, along with footnotes used to specify how the frequencies 
are to be assigned or used.76 The Frequency Allocation Table is or-
ganized into three Regions of the World.77 It is worth noting that 
the allocations of the orbital spectrum resource are essentially allo-
cations of natural resources in space for its sustainable exploita-
tion,78 which is of particular relevance in the context of space min-
ing activities. 

Starting with the Table, the frequency spectrum management 
authority of each country chooses appropriate frequencies so as to 
allocate them to stations of a particular service.79 Before the final 
decision to assign a frequency to a station, the authority concerned 
should be aware of all other conditions regulating the use of fre-
quencies in the band concerned. This includes, for instance, deter-
mining whether there are other mandatory ITU Radio Regulation 
provisions governing the use of the frequencies.80 If that particular 
band is subject to a pre-established international assignment or al-
lotment plan, those elements have also to be taken into account for 
future space mining activities. 

In this field, it has to be underscored the paramount role of the 
World Radiocommunication Conferences81 (WRC) which sets up the 
rights and obligations of the administrations in the domain of orbit-
spectrum management and provides means to achieve interference-

75 See Radio Regulations, supra note 20, art.5. 
76 Henri, supra note 30, at 119. 
77 Frans Von der Dunk, Legal Aspects of Satellite Communications, in FRANS VON 

DER DUNK & FABIO TRONCHETTI HANDBOOK OF SPACE LAW 467-70 (2015). 
 78 Rishiraj Baruah & Nandini Paliwal, Sustainable Space Exploration and Use: 
Space Mining in Present and Future Perspectives, 58 PROC. OF THE COLLOQUIUM ON THE 

L. OF OUTER SPACE 28 (2015).
79 B. Théry, Les Télécommunications par Satellite, in DROIT DE L’ESPACE 188-90

(Philippe Achilleas ed., 2009). 
80 Henri, supra note30, at 120. 
81 World Radiocommunication Conferences (WRC) are held every three to four years. 

The WRC reviews, and if necessary, revises the Radio Regulations text. Revisions are 
made on the basis of an agenda determined by the ITU Council, which takes into account 
recommendations made by previous WRCs. 
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free radiocommunications on the basis of the two main principles 
referred to above: efficient use and equitable access. In order to put 
these principles into effect, two relevant mechanisms have been es-
tablished: a priori planning procedures, ensuring equitable access 
to orbit/spectrum resources for future use, and a coordination pro-
cedure aiming to satisfy actual requirements such as an efficiently 
orbit-spectrum use and interference-free operation.82 

The ITU has yet to allocate specific frequency bands to space 
resources activities. Until now, long distance space flights bands 
could be used. It is certainly time to initiate any modification of the 
rules in the context of the next WRC. Registration in accordance 
with the Radio Regulations might clearly express the existing re-
quirement to register orbits and frequencies for space resource ac-
tivities. As outlined above, ensuring that both the WRC and ITU 
are prepared to develop new regulations, allowing for the commer-
cial allocation of lunar frequencies, will be critical to the BB suc-
cessfully influencing the development of a future framework. 

It is important to further the discussion between new space 
companies and national space agencies to consider how their differ-
ent needs can be met. The radio frequency bands for space research 
and space operation services identified by ITU will assist future lu-
nar stakeholders in identifying their frequency requirements. 
There frequency bands are currently used for ‘scientific or technical 
research purposes’ for lunar activities in their development stage or 
for space operations. It appears that States are allocating these 
where applicable to commercial enterprise missions because at this 
stage such missions are similar to scientific missions. However, as 
lunar activities increase and commercial objectives emerge, consid-
eration will need to be given to how these frequencies are allocated 
to Lunar satellite services as well as Lunar mobile and broadband 
services. 

New space companies, which are planning lunar and deep 
space missions, will need access to three types of frequencies: S 
Band frequency for strong wireless connections between landers 

 82 Philippe Achilleas, Versune Gestion Commune Renforcée de l’Utilisation de Res-
sources Naturelles Partagées: l’Accès à la Ressource Spectre-Orbite, in PHILIPPE 

ACHILLEAS & WILLY MIKALEF, PRATIQUES JURIDIQUES DANS L’INDUSTRIE 

AERONAUTIQUE ET SPATIALE 40-47 (2014). 
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and rovers; 900 MHz frequency for reliable wireless connections be-
tween landers and rovers; and X Band frequency for deep space tel-
ecommunications. 83 Historically, X Band frequencies have been 
employed primarily by the NASA Deep Space Network. The most 
notable programs include the Voyager mission to Jupiter, the New 
Horizons mission to Pluto and the Curiosity rover mission to 
Mars.84 It is important that the future international framework 
takes ‘the integrity of scientific activities’ into account. There may 
also be new methods of communication in the future, as develop-
ments in quantum technology rapidly advance. How such technol-
ogy and frequencies might be utilized, in the lunar environment 
and for future deep space missions, should be taken into account in 
developing a new framework for space mining activities. 

With this in mind, it is critical that the ITU and the WRC de-
velop new regulations, allowing for the commercial allocation of fre-
quencies beyond Earth orbit.85 

IV. SOME THOUGHTS ON DISPUTE RESOLUTION IN THE CONTEXT
OF SPACE MINING ACTIVITIES

Space disputes are becoming more complex and frequent as
the number of States and private entities with space capabilities 
and commercial activities increases. The competition over radio fre-
quencies and orbital slots is severe among the space players as they 
are limited natural resources. As we have seen previously, the ITU 
is in charge of distributing these resources and protecting all regis-
tered radio frequencies and orbital slots from harmful interference. 

In disputes arising from the interpretation or application of 
the ITU Constitution, ITU Convention or ITU Radio Regulations, 

 83 See NASA Deep Space Network, 201 Frequency and Channel Assignments Rev. C 
201, available athttps://deepspace.jpl.nasa.gov/dsndocs/810-005/201/201C.pdf. See also 
the ITU recommendations concerning the protection of frequencies for radio astronomi-
cal measurements in the Shielded Zone of the Moon (SZM), where future deep space 
radars/telescopes will benefit from natural protection from terrestrial interferences is 
defined and protected. Int’l Telecomm. Union [ITU], Rec. ITU-R RA.479-5, §2, available 
at https://www.itu.int/dms_pubrec/itu-r/rec/ra/R-REC-RA.479-5-200305-I!!PDF-E.pdf. 
 84 See NASA Deep Space Network, 304Frequency and Timing 304 Rev. B, available 
athttps://deepspace.jpl.nasa.gov/dsndocs/810-005/304/304B.pdf. 
 85 Yvon Henri, ITU World Radiocommunication Conference (WRC-15) Allocates 
Spectrum for Future Innovation, 41 AIR & SPACE L. 119, 119-128 (2016). 
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Member States may resort to diplomatic channels or may use arbi-
tration pursuant to the rules as expressed in the ITU Constitu-
tion.86 Arbitration decisions are binding upon the parties. The ITU 
also has an Optional Protocol on the Compulsory Settlement of Dis-
putes Relating to the Constitution and Administrative Regulations 
which is valid between Parties who have ratified the Protocol, and 
which may be ratified by any Member State.87 It should be noted 
that most disputes at the ITU concern cases involving the access to 
and the exploitation of these resource, as well as occurrences of 
harmful interference.88 

The ITU has come under pressure in recent years as the com-
petition for orbital slots increases. Its mechanism for the settlement 
of disputes is currently dependent on a “gentleman’s agreement” 
and the ITU does not possess any mechanism or power to enforce 
or impose sanctions against the violators of its rules, regulations or 
processes, it is doubtful whether this approach will work well in the 
future, as the number of State and private entities is increasing and 
the competition for scarce resources is becoming severe.89 Indeed, it 
seems unlikely that such an agreement would suffice if applied to 
asteroid mining, an industry where hundreds of billions of dollars 
of mineral wealth is at stake.90 Hence, the possible lack of balance 
between State interests and private sector interests might lead to 
conflict over resources in space by increasing the disparity between 
developing and advanced countries. Other issues include the com-
petition for physical sites on celestial bodies and conflicts to defend 
commercial interests versus scientific interests. However, perhaps 

 86 See ITU Constitution, supra note 11, art.56; see also Srinivasan Venkatasubrama-
nian, ITU and Its Dispute Settlement Mechanism, in DISPUTE SETTLEMENT IN THE AREA 

OF SPACE COMMUNICATION: 2ND LUXEMBOURG WORKSHOP ON SPACE AND SATELLITE 

COMMUNICATION LAW 23-31 (Mahulena Hofmann ed., 2015). 
 87 Ram Jakhu, Dispute Resolution Under the ITU Agreements (2010) (discussion 
paper submitted to the PCA Advisory Group) (on file with the Secure World Foundation); 
see also Gabriella Catalano Sgrosso, INTERNATIONAL SPACE LAW 349(2011). 
 88 Philippe Achilleas, Les Différends Interétatiques Relatifs à la Ressources Spectre-
Orbite, in46 LE REGLEMENT DES DIFFERENDS DANS L’INDUSTRIE SPATIALE 105, 105-110 
(Laurence Ravilloned., 2016). 
 89 Ram Jakhu, International Regulatory Process for Communication Satellite Radio 
Frequencies, in SPACE LAW: GENERAL PRINCIPLES COURSE PACK 16 (Faculty of Law eds., 
2011). 
 90 Sam Gallicchio, What is an Ideal Framework to Regulate Exploration in Space? 
CHICAGO POL’Y REV. (Apr. 21, 2018): http://chicagopolicyreview.org/2018/04/21/what-is-
an-ideal-framework-to-regulate-exploration-in-space/. 
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the most likely interference between space activities is not physical, 
but technical. 

As mentioned in the Building Blocks of The Hague Working 
Group, the Permanent Court of Arbitration Optional Rules of Arbi-
tration of Disputes Related to Outer Space Activities (PCA) could 
provide both an adequate and desirable mechanism for the resolu-
tion of ITU-related disputes, especially those cases involving only 
private operators.91 Their broad scope of application, including the 
fact that they are not limited to outer space disputes, means that 
they can be used by any party; moreover, the extended confidenti-
ality protections they provide make the PCA rules a particularly 
suitable mechanism for settling disputes within the ITU.92 Indeed, 
they were created to deal with the specific needs of conflicts involv-
ing States, international organizations and private entities.93 Par-
ties can keep their confidential interests protected, and the solu-
tions are final and binding.94 They have a broader scope of applica-
tion than other instruments in international space law.95 The PCA 
rules are a formal source of international dispute resolution that 
are able to overcome the limitations of the international space law 
instruments. 

Moreover, in case of dispute, the issue of “damage,” which re-
mains relevant under the OST and the Liability Convention, must 
be stressed. Indeed, in the telecommunications industry, damage to 
data through interference with systems and frequencies is often ad-
dressed through definitions of damage which include “interference 
with the integrity of data.”96 It goes beyond the concept of one space 

91 See BUILDING BLOCKS, supra note 27, ¶ 18. 
 92 Juliana Macedo Scavuzzi Dos Santos, The Permanent Court of Arbitration’s Op-
tional Rules for the Arbitration of Disputes Relating to Outer Space Activities and Dis-
putes Resolution in the ITU Regulatory System, 56 PROC. OF THE COLLOQUIUM ON THE L. 
OF OUTER SPACE 157, 157-74(2013). 

93 The Permanent Court of Arbitration, Optional Rules for Arbitration of Disputes 
Relating to Outer Space Activities, https://pca-cpa.org/wp-content/up-
loads/sites/6/2016/01/Permanent-Court-of-Arbitration-Optional-Rules-for-Arbitration-
of-Disputes-Relating-to-Outer-Space-Activities.pdf. 
 94 Fausto Pocar, An Introduction to the PCA’s Optional Rules for Arbitration of Dis-
putes Relating to Outer Space Activities, 38 J. SPACE L. 177,177-79 (2012). 

95 Id. at 181. 
 96 Int’l Telecomm. Union [ITU], Technical Characteristics of Methods of Data Trans-
mission and Interference Protection for Radionavigation Services in the Frequency 
Bands Between 70 and 130 kHz, Rec. ITU-R M.589-3 (2001), available at 
https://www.itu.int/dms_pubrec/itu-r/rec/m/R-REC-M.589-3-200108-I!!PDF-E.pdf. 
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object causing damage to another space object; it is a question of 
damage related to interference in space resource activities. In this 
context, the ITU could benefit of the PCA’s specialized rules. 

V. CONCLUSION – STRATEGIC RECOMMENDATIONS AND FUTURES
PERSPECTIVES

There are some elements to take into account when consider-
ing the development of specific rules concerning the use of frequen-
cies to carry out missions beyond Earth orbit. 

In order to guarantee equitable access and efficient use of orbit 
and spectrum resources for future deep space missions, it is of ut-
most importance to introduce a periodic review of the regulation of 
space resource activities in order to ensure an innovation-friendly 
climate at all times. In that sense, the ITU holds a WRC every four 
years to review, under the terms of the ITU Constitution,97 the Ra-
dio Regulations and any associated Frequency assignment and al-
lotment Plans; to address any radiocommunication matter of world-
wide character; to instruct the Radio Regulations Board and the 
Radiocommunication Bureau and review their activities; and deter-
mine Questions for study by the Radiocommunication Assembly 
and its Study Groups in preparation for future Radiocommunica-
tion Conferences. It is important to keep the process of periodic re-
view and adaptation to new realities alive. 

This topic is on the Agenda of the next WRC in 2019 and is 
treated as a strategic priority in order to identify both synergies and 
possible areas of conflict between frequency use among missions, 
scientific research and commercial activities and to mitigate the 
risks of conflict by avoiding harmful interference. In the medium 
term, it is important to deal with issues arising from space explora-
tion and the use of frequencies on the Moon and Mars. In long term, 
it is important to envisage the commercial exploitation of space re-
sources. There are few frequency bands related to space exploration 
and no specific band for the Moon and Mars. Therefore, it is of ut-
most importance to now consider how to manage orbits and fre-
quencies used for space mining activities. 

97 See ITU Constitution, supra note 11, art.25.1. 
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At this stage, some recommendations can be proposed to en-
sure a framework and process for access to orbits and radio frequen-
cies that appropriately balances the interests of a range of stake-
holders, including national and international space organizations, 
commercial industries and scientific research. Moreover, the estab-
lishment of an initial pathway from research allocations to commer-
cial allocations, which recognizes that a future framework should 
provide for the allocation of orbits and radio frequencies for com-
mercial purposes as well as scientific is in order to provide certainty 
to all stakeholders. 

In view of the development of space mining activities, it is im-
portant to consider that all space resource activities will likely be 
undertaken primarily by automated/robotic technologies that re-
quire the support of radio communications, both with satellites in 
lunar orbit as well as terrestrial orbit, and operational control 
rooms on both lunar and terrestrial surfaces.98 In this context, the 
role of the ITU, which is responsible for the allocation of radio spec-
trum and registration of frequency assignments and associated sat-
ellite orbits, is critical to all space resource activities. Moreover, the 
risk of harmful interference between space activities, specifically 
between frequencies, could be mitigated by the effective allocation 
system of frequencies by the ITU. Indeed, the issue of interference 
between frequencies should be addressed through the ITU pro-
cesses. Any gaps inside the processes relating to the assignment of 
lunar frequencies and orbits should be addressed through the ITU’s 
forum. 

Furthermore, the notification of frequency assignments for re-
cording in the MIFR, in accordance with the Radio Regulations of 
the ITU, should clearly express the existing requirement to register 
orbits and frequencies for space resource activities. It is of utmost 
importance to ensure that both WRC and ITU are prepared to de-
velop new regulations, allowing for the commercial allocation of lu-
nar frequencies. It is important to improve the legal framework by 
taking into account the ‘lessons learned’ from the practice and chal-
lenges of GEO allocations, in particular the mechanism of ‘first-

 98 Glen Hendrix, Artificial Intelligence and Asteroid Mining Will Be a (Necessary) 
Match Made In the Heavens, MEDIUM (Nov. 11 2018), https://medium.com/datadrivenin-
vestor/artificial-intelligence-and-asteroid-mining-will-be-a-necessary-match-made-in-
the-heavens-9cd46225da23. 
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come, first served’ or the issue of ‘paper satellites’ used strategically 
to ‘hold’ slots in GEO, to ensure that allocation of frequencies and 
orbits for space mining activities are done for commercial and sci-
entific purposes and strategies. Moreover, all States must have ac-
cess to frequencies and orbits on the basis of equality and in accord-
ance with international law. 

Finally, the issue on the allocations of frequencies and orbits 
for mining activities, through a possible new Frequency Allocation 
Table, must be accomplished in the context of international engage-
ment that should include, among other organizations, The Hague 
Working Group, the ITU, the next WRC in 2019 and 2023,the UN 
Committee on the Peaceful Uses of Outer Space, the Space Fre-
quency Coordination Group,99 the Commercial Small Satellite Spec-
trum Management Association,100 national space agencies and 
other industry fora. 

 99 The Space Frequency Coordination Group (SFCG) is “the pre-eminent radio-fre-
quency collegiate of Space Agencies and related national and international organizations 
through which global space systems spectrum resources are judiciously husbanded for 
the benefit of humanity.” It was “established to provide a less formal and more flexible 
environment” to solve frequency management problems encountered by member space 
agencies. About SFGC, SFGC, https://www.sfcgonline.org/About/default.aspx#Mission 
(last visited Aug. 29, 2019). 
 100 The Commercial Small Satellite Spectrum Management Association was formed 
in 2016. It is a group of small satellite operators and industry stakeholders who aim to 
help industry players navigate the various pitfalls often observed when coordinating fre-
quencies both nationally and internationally. See CSSMA, https://www.cssma.space/ 
(last visited Aug. 29, 2019). 


