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I. Motivation IV. Measurement Error Budget

The LNSS receiver onboard the lander is making pseudorange and Doppler
measurements from the Augmented Forward Signals (AFSs) broadcast by the
LCRNS satellites. It tracks the dataless AFS Q-channel at 2492.028 MHz and 5.115
Mcps — the simulated signal is fully compliant with [2] and its AFS standard
Volume A. Below are plots of the measurement variance over time; the lander is
gradually coming into view of the LCRNS satellites, so as a connection is
established the measurement variance begins plotting. Specifics of the receiver
design are also listed below.

Global interest is increasing to establish a sustainable human presence on the
moon through missions, multilateral cooperation, and infrastructure
development [1]. To aid these objectives, several organizations are planning to
construct lunar navigation satellite systems (LNSSs) to provide position,
navigation, timing (PNT), and communication services for users operating on and
above the lunar surface. NASA, the European Space Agency, and the Japanese
Space Exploration Agency are collaborating on a unified interoperability
specification for this PNT and communications service, dubbed LunaNet [2]. This
interoperability specification (LNIS) details communication bands, signal
structures, and data formats to ensure functionality across systems. This work
explores the achievable measurement performance for users of a LunaNet-
compliant LNSS based on the LNIS, decomposing errors by source using state-
dependent models for both pseudorange and Doppler measurements. The £
performance of a lunar receiver is presented during powered descent and landing ° g
on the lunar south pole (LSP).
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The simulated use case for this work is a lunar lander during powered descent
and landing to the region of the lunar south pole. The lander first circularizes into Powered Descent and Landing - EKF Simulation
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a polar orbit, then drops into a lower elliptical orbit before entering final 2 1000
approach. This simulation considers the final 30 minutes up to touchdown. The E EE o bound
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