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@Qascom LUGRE Mission Overview

B Mission Details

[JLUGRE as Lunar GNSS
Receiver Experiment T © Transit Oporations  Lunar Phasing Orbits @) Powered Descent

15t ! (10-16 cays)

red

[ONASA payload for CLPS ojecion a5 Phasing Orbits

- . Mare Crisium
) Pre-Launch 4

Nov 2022-mid-2023 18°N,62°F (S 4

R 2 ,/' lissior
(1 Joint NASA — Italian Space : i I =ondcdeion

Capa Canaveral, FL

Agency mission mid-2023 . £ GPS and Galileo

Continuad callection
o Decommissioning

[1“Do No Harm” class

SpaceX i A
Falcon 8 Q Science Data PFOC@SSing

[1Firefly BGM1 commercial
lander, landing in Mare
Crisium 18°N, 62°E

[1 Observation campaign both 4 . el
in transit (40-50 Earth ] LUGRE receiver and FEA i e
days) and surface (one RN Qs T Joink Orwations
lunar day, ~12 Earth days) ‘
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DESIGNING DEEP SPACE GNSS IN MOON TRANSFER ORBIT: THE LUGRE RECEIVER

@Yttt | UGRE Payload - Objectives

B Payload Objectives Space Service

Volume

[1Receive GNSS signals from s B —
above LEO to the lunar surface W T N,

g
! Moan

[0 Demonstrate  deep  space

navigation and time estimation - bo Over the Limbr

in lunar and cislunar

environment Sl

x \‘». ’ -
1 Collect data for future research M e
= " ; ",,v'ﬂ,.' M MTO: 30 RE

[l Foster the use of GNSS for o Sl Rt ¢!

future lunar technologies (to1)

. . ' ! . S ; ) ; - Lunar Transfer

[1Establish a crucial precedent : | : i3 : . N\ - Injection

for the development of future i , e - P NG

GNSS space receivers

Launch «

Initial

Commissioning
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DESIGNING DEEP SPACE GNSS IN MOON TRANSFER ORBIT: THE LUGRE RECEIVER

(e LUGRE Payload - Architecture

B Payload Architecture

[J LUuGRE payload consists of:

B A RHCP passive L-band HGA,
operating in L1/E1 and L5/E5a
GNSS bands

J

B A Low-Noise Amplifier

B A Moon-customized QASCOM-
SPACE GNSS receiver, in cold
redundant configuration

D-Sub 9 (Serial & Power)

B A supervisory board managing
the dual receiver configuration

SMA (RF Input)

39.5mm
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DESIGNING DEEP SPACE GNSS IN MOON TRANSFER ORBIT: THE LUGRE RECEIVER

a m .. :
@Qsco Mission Scenarios

Transit Trajectory (Earth J2000)
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DESIGNING DEEP SPACE GNSS IN MOON TRANSFER ORBIT: THE LUGRE RECEIVER

a m : - :
@Qsco Receiver Integration phase in the Lander

LUGRE Atenna

Currently the LUGRE
receiver is undergoing
mechanical integration and
electrical integration of the
payload in the lander is
foreseen in the next
months.
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DESIGNING DEEP SPACE GNSS IN MOON TRANSFER ORBIT: THE LUGRE RECEIVER

a m
@Qsco Test Results: Measurements

M Results related to a MTO scenario, simulating the Pseudoranges

receiver position at a distance from Earth equal to 30 29 Gor
Radius Earth (RE).
o~

G06
Go07
G083
G09
G17
G19
G21

B The real-time data generated by the receiver are then
processed to obtain the following Key Performance
Indicators (KPIs):
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2'33< o Go1
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. ) .. — 225} T —— ° ggg
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DESIGNING DEEP SPACE GNSS IN MOON TRANSFER ORBIT: THE LUGRE RECEIVER

a m .
@Qsco Test Results: Navigation
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@Qascom Future challenges and opportunities
LCNS/LCRNS/LNSS

B Qascom is currently developing an LCNS receiver for the
moonlight program

B Our roadmap foresee the development of combined
GNSS/LCNS/LCRNS/LNSS receivers.

B The main challenges are:
L] Integration of the two baseband processing of GNSS+LCNS/LCRNS
[1 Antenna deployments, high gain GNSS + LCNS/LCRNS patch antenna
[JLow mass, power and size

2022 - 2024 2024 - 2026 >2026
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@Qascom Current Qascom baseline for integrated GNSS/LCRNS/LCNS/LNSS

The baseline radio front end is for GNSS L1 and L5 (GPS + Galileo)

Currently Qascom is developing a prototype front end for the European
LCNS (moonlight), in the S band.

The option to accommodate GNSS+LCRNS can be achieved with two
approaches:

- Dual receiver configuration, single radhard supervisor that

controls a GNSS L1+L5 receiver and a LCNRS S band receiver ‘
GNSSL1
- A single receiver with a radio front end capable to acquire GNSS L1 2. 4leNns

only + LCNRS S band.
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