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The Work of Cislunar PNT Today Can Pave the Way for a 
Solar System Internet Tomorrow

Current Efforts
• IOAG – space communications and space 

agencies
• ICG – global navigation satellite systems and 

their providers
• SFCG – space spectrum among space agencies
• National policies on lunar time and reference 

frames
• CCSDS – lunar interoperability forum
• Use of Delay-Tolerant Networking and Bundle 

Protocols in space
• Internet Society Interplanetary Network 

Special Interest Group (IPNSIG)

Near-future Developments
• ITU World Radiocommunications Conference

• Spectrum allocation for lunar comm/PNT
• Development of lunar time and geodetic 

standards
• Joint IOAG-ICG Workshops on Cislunar PNT
• UN COPUOS Action Team on Lunar Activities 

Consultation
• Artemis and ILRS signatories

• Internet Governance Forum
• Multistakeholder discussions for a solar 

system internet







Artemis Accords
• Section 5 of the Artemis Accords calls for interoperability across all partners. “The Signatories 

recognize that the development of interoperable and common exploration infrastructure and 
standards, including but not limited to fuel storage and delivery systems, landing structures, 
communications systems, and power systems, will enhance space-based exploration, scientific 
discovery, and commercial utilization. The Signatories commit to use reasonable efforts to utilize 
current interoperability standards for space-based infrastructure, to establish such standards when 
current standards do not exist or are inadequate, and to follow such standards.”

• NASA currently does not have one set of definitions for what constitutes “cislunar” space. 
Additionally, the defined GNSS space service volume is not tied to the cislunar term. The relationship 
of interplanetary internet domains to physical domains is a likely topic for discussion among Accord 
signatories, starting with decisions by LunaNet.

• Platforms in near Earth orbit may be part of the Earth domain while Lunar Gateway and lunar 
surface operations are part of the Moon domain. Sub-regions of the Moon domain could include 
shadowed craters and underground tunnels not directly accessible to communications from 
Earth. 



Potential Technical Cooperation Issues for Cislunar PNT

Cislunar PNT foundations being built now

• Queqiao-1 relay satellite launched in 2018 
and operating past its initial 5 year design life.

• Queqiao-2 launched in 2024 and operating.
• NASA to launch its first LunaNet relay on 

Intuitive Machine’s IM-2 CLPS mission this 
month (February 2025)

• ESA to launch its first LunaNet relay in late 
2025: Surrey Satellite’s Lunar Pathfinder

• LunaNet should be operational in time for 
WRC-27

• Studies to improve lunar RF propagation  
models on-going

Potential Issues identified by the IOAG
• Is there a lunar SSA mechanism to exchange ephemerides 

and almanacs among service providers?
• Will there be a single interoperable service or distinct 

compatible (non-interfering) services for lunar nav 
broadcasts?

• Are orbits coordinated among services providers just to 
ensure compatibility or maximize lunar PNT accuracy and 
availability?

• How are ITU allocated bands shared by separately 
authorized services to avoid harmful RFI?

• For signals using the same frequency, how are pseudo-
random noise (PRN) codes allocated to service providers?

• For networking, are frame IDs and subframe PNT-related 
fields allocated among service providers are done 
separately by each provider?



International Governance of Cislunar PNT 
• Current international space law and ITU regulations apply

• Cislunar PNT is part of space-to-space RNSS in NGSO orbits
• Some discussions are occurring today among national space agencies and 

national spectrum administrations
• The Intergovernmental Agreements for the ISS (including Gateway) do not 

extend to the lunar surface. ILRS mechanisms still in work. 
• Given the increasing complexity of space operations at the Moon, a new 

mechanism is needed for safe and responsible operations.
• Multilateral, not just bilateral or regional
• At the level of sovereign states, not just space agencies

• UN COPUOS approved a draft mandate for an Action Team on Lunar 
Activities Consultation (ATLAC) in June 2024

• Modeled on the long-standing International Committee on GNSS (ICG)
• Reports to parent body COPUOS, then UN 4th Committee
• Non-binding focus on improving technical transparency
• Many potential topics beyond cislunar PNT (e.g., lunar SSA, safety 

frequencies, sizes of landing zones, debris mitigation, etc.)





Interplanetary Network (IPN)



Decisions on Cislunar PNT are creating the technical foundations and identifying the 
governance issues that can enable a Solar System Internet (SSI)
• RF spectrum allocations, expansion of optical communications technology
• Lunar and solar system time and geodetic standards
• Expanding DTN-BP use and more than one lunar navigation service provider
• Multistakeholder engagement by Industry and academia on Internet experiences

• New technical groups may emerge as with the terrestrial internet
• Lunar PNT Frame IDs and sub-frame networking with lunar communications
• IP addresses and ASN deconfliction, off-Earth node numbers and names

• Multilateral coordination of lunar operations
• Artemis Accords and ILRS principles, cross recognition agreements
• SFCG, CCSDS, IOAG, ICG, UN ATLAC?

Where are we going?



No Single International Forum
for Cislunar PNT

• Within the United Nations system
• ITU – can handle multiple stakeholders, but has a limited space charter
• COPUOS – broad space charter, but multilateral focused
• Internet Governance Forum – multi-stakeholder but not PNT or space (yet)

• Project agreements
• The ISS IGA does does not extent to lunar surface . What should Artemis 

partners and Accord signatories do?
• Analogies exist in other fields for specific projects, e.g. CERN and ITER (with 

mixed success)

• Treaties from other domains
• An Antarctic Treaty System for the Moon?
• An ICAO for space (sovereignty issues are different from space)

• Potential new structures
• A Space Guard function similar to the Coast Guard for safety of navigation, 

national regulatory enforcement, and rescue missions (e.g., the 1968 
Agreement on Rescue and Return of Astronauts)

Recommendations
• Use both ITU and COPUOS for now
• Provide ”bottom up” technical input to  

multilateral forums, seek consensus on 
standards and best practices, and 
incorporate into national law and 
regulation for enforcement

• For cislunar PNT, like terrestrial PNT, 
ensure compatibility and seek 
interoperability where possible

• Promote multi-stakeholder, voluntary 
governance for coordination and 
cooperation like the internet



Backup



WRC-27 Agenda Item on 
Lunar / Cis-lunar Spectrum Use

13

WRC-27 Agenda Item 1.15 (ITU-R Resolution 680):
“to conduct studies on the spectrum needs and regulatory 
measures for possible new  allocations and/or identifications, with 
any needed regulatory provisions, to support communication 
systems located on the lunar surface or in the lunar orbit in the 
frequency bands 390-450 MHz, 2 400-2 700 MHz, 3 500-3 800 
MHz, 5 150-5 925 MHz, and 25.25-28.35 GHz, and to study a 
potential regulatory framework for future lunar communications”

Studies are being led by International Telecommunications 
Union (ITU) Working Party 7B (first meetings of WRC-27 
cycle took place in Mar and Sep 2024)

As agreed at World Radio Conference 2023 (WRC-23) 
which concluded on 15 December 2023
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https://ipnsig.org/ipnsig-academy-events/

secretariat@ipnsig.org
Any questions to:

Academy materials at: IPNSIG Report on Solar 
System Internet Architecture 

and Governance
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