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Context

We are going back to the Moon…..

… and stay there

ESA UNCLASSIFIED – Releasable to the Public

Credits: BBC Science Focus Magazine

(*)  3rd Edition Lunar Market – March 2023 – Northern Sky Research
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The case for cislunar Communication and Navigation services: 

a change of paradigm for Lunar exploration and commercialisation

A dedicated COM and NAV 

infrastructure serving many 

moon missions

For a more efficient return 

to the Moon

Opportunity to kick start 

new services… 

… and contribute to Moon 

economy
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Pathfinder ServiceDevelopment

ESA Roadmap

STEP 1: LUNAR PATHFINDER
        Low-rate satellite communications service + satellite navigation demonstrator

2025 

2020 2022 2023 2024 2025 2026 2027 2028

STEP 2: MOONLIGHT CONSTELLATION
       High-data rate satellite communications and lunar-based dedicated navigation service

Design Development Initial Services

2021

ESA UNCLASSIFIED - For Official Use

2029 2030

FOC Services
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Moonlight Vision
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Moonlight Approach: Services

• Public-Private Partnership: Private sector as service provider 

• A dedicated constellation of satellites around the Moon

Audio/Video streaming

Data transport

Tele-operations

Over-the-top Services Search and Rescue

Alert & InformationThird-party payloads

Universal time

Absolute Velocity

Absolute Position

Service development Approach: ESA supporting infrastructure 

development and acting as Anchor customer

ESA UNCLASSIFIED – Releasable to the Public
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FOCUSING ON THE SOUTH POLE
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MOC

NOC

Site#1

Site#2

Site#3

X/Ka

X/Ka

X/Ka

Partners’

MOC

NOC

NaviCom-1

Navi-3

Navi-2

Links are named in-line with LunaNet spec

DTE

Navi-1

Moonlight: Mission Architectural Concept 
(notional)
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High DataRate (KBand) 
Upto 200Mbps/user

Low Datarate (Sband)
Upto 1Mbps/user

Security functions Slotted Real time 
services

Position accuracy (95%)
Orbiters: 100m
Landing: 50m
Surface: 10m

Based on GNSS 
technologies

One Way Ranging
SISE ODTS (95%)
IOC: 20 m 
FOC: 10 m

Precise timing (sub µs)

Moonlight LCNS High-level Service Requirements
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Lunar Communication and Navigation: 

Excellent cooperation on-going with NASA and JAXA

Study Agreement ESA-JAXA  on

 Lunar Communication and Navigation 

Joint Statement on Lunar cooperation, including 
Lunar Communication and Navigation
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ENSURING LUNAR COMMUNICATION AND NAVIGATION INTEROPERABILITY

Technical Cooperation Moonlight/LunaNet 

(Sept 2023)

• ESA is working closely with NASA and JAXA on 

the definition of the joint lunar Communication 

and Navigation international standards: 

LUNANET

• High level of consensus already achieved. 

Public LunaNet version released (Sept 2023) 

including PNT SiS interface

• Maturity of these standards allow to proceed with 

the Moonlight implementation phase in 2024

• Moonlight compliance to these Standards will 

ensure technical compatibility with NASA Artemis 

missions and will foster the development of 

Moonlight user commercial receivers (LunaNet 

compatible).
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European 

Leadership

European 

Industry 

Solution

An asset for a  

strong ESA in 

international 

cooperations

Enabling more 

cost effective  

Lunar missions

Visible  & 

tangible 

contribution 

of ESA 

towards the 

Moon 

Economy
Reaching 

the Public 
(education,

media/ 

entertainment, 
etc)

Moon related 

downstream 

applications

Stepping 
Stone to 

MARS

2024

Start of 

 Implementation 

Phase

CM25

CM28

2027

Initial Services

(IOC)

2030

Full Services

(FOC)

Moonlight Lift Off : Implementation to start in Feb 2024

2026

Lunar 

Pathfinder

2022 Ministerial Council Approval

2022 ARTEMIS I Mission

ION Conference 2023
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Moonlight White Paper: Summary Strategic Document

ESA  has a produced a “Moonlight 

White Paper”  summarizing the 

Objectives, organization and  

strategic importance of the Moonlight 

program, as presented for the ESA 

Ministerial Conference CM 22

https://esamultimedia.esa.int/docs/telecom/22.09.26_Moonlight_White_Paper.pdf
https://esamultimedia.esa.int/docs/telecom/22.09.26_Moonlight_White_Paper.pdf
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Moonlight ESA website ESA - Moonlight

Email: moonlight@esa.int

ESA UNCLASSIFIED - For Official Use

https://www.esa.int/Applications/Connectivity_and_Secure_Communications/Moonlight
mailto:moonlight@esa.int
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