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THE MOON

EARTH SATELLITE
MEAN RADIUS: 1.737 KM
SURFACE GRAVITY: 1,62 M/S^2
ORBITAL PERIOD: 27,3 DAYS
AVG. DISTANCE TO EARTH: 384.400 KM

MOONWALKERS: 12 (1969-1972)
HUMAN VISITORS: 24 (1968-1972)
ROBOTIC VISITS: 100+
LUNAR MISSIONS: 1959-today



WHY DID THE U.S. STOPPED GOING TO THE MOON?
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In March 2019, the White House directed NASA to accelerate 
its plans to return humans to the moon by 2024

…4 years earlier than NASA had planned.



WHY DO WE WANT TO GET BACK TO THE MOON?
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WHAT DO WE EXPECT TO ACHIEVE?
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BACK TO THE MOON

































NEXT TEN YEARS:

250+ missions

$100B of investment



A COMON INFRASTRUCTRE TO LUNAR MISSIONS

• Development of lunar missions has been 
focused in the past towards robotic, habitat 
and transportation technologies

• Every individual mission was planning its 
own custom solution for communication 
and navigation what is inefficient and leads 
to complex and costly solutions 

• Despite the wide variety of lunar missions 
planned, no common global lunar 
communication and navigation 
infrastructure was available

• Potential optimization and centralization of 
the communication and navigation needs of 
lunar missions would allow for changing the 
paradigm of operations, design and cost of 
exploration missions

• Additionally outsourcing the 
communications services, would stimulate 
new business models, encouraging further 
private investment and ultimately easing 
the sustainability of the lunar economy

The interest and benefits to maximizing the synergies between lunar navigation 
and communication needs, through the provision of a common lunar orbital 
infrastructure for both services, has become apparent to all the international 
agencies involved



ADVANTAGES OF 
A COMMON LUNAR COMMUNICATIONS INFRASTRUCTURE

Full lunar visibility

Smaller and standardized Lunar Terminals  (>8x power reduction)

Higher autonomy of operations

Higher service availability

Real time services

Operational cost savings 

Higher data throughput (>8x more data)

Back up/Redundancy in the communications link



DRIVERS FOR 
LUNAR COMMUNICATIONS INFRASTRUCTURE

Interoperability due to the international footprint of large initiatives, like the Lunar Gateway

Symmetric communications (forward/return), especially for future crewed missions

Higher data rates, for new scenarios like remote medical support to astronauts

Space internetworking across Earth network, relay network and Lunar orbit/surface network

Security protection for the end-to-end Lunar communications paths

Surface communications



LUNAR COMMUNICATIONS USER SCENARIOS 
CLASSIFICATION

TRANSPORTATION

ORBIT

SURFACE

• Lunar Transfer Vehicle and Earth Return
o Transfer from Earth to Moon
o Transfer from Moon to Earth
o Transfer from LLO to Gateway

• Lander Vehicle
• Ascender Vehicle
• Rendevous and Docking

• Rover/Mobile Platform
oUnmanned autonomous
oUnmanned tele-operated
oManned/Pressurised Rover

• Static Platforms-Infrastructures
oUnmanned
oHabitat/Manned Lander



COMPONENTS OF LUNAR 
COMMUNICATION



JAXA ARCHITECURE EXPECTED FOR 2035 



CHANGE OF PARADIGM TO 
“NEW” COMMERCIAL SPACE

Martin, G. (2017). NASA. NewSpace: The Emerging Commercial Space Industry ISU MSS 2017.



“NEW” VS “OLD” SPACE AGE



ESA MOONLIGHT INITIATIVE: 
LUNAR COMUNICATION AND NAVIGATION SERVICES


















