


Session 2: Lunar PNT Spectrum
Summary note
Prepared by the co-chairs: Wei TAN (CNSA), Kota TANABE (ISECG/IAWG, JAXA)
1. Summary and Recommendations
The session focused on the spectrum topics for the Lunar PNT system, especially for the S-band frequency allocation and coordination status to avoid interference. Considering the limited frequency resources in the lunar region, the importance of frequency coordination within an international framework such as ITU-R and SFCG was reaffirmed. All space agencies, organizations and companies should make an effort to avoid harmful interference and ensure interoperability and compatibility.
Below are the immediate activities identified to be further defined and addressed:
· Sharing and compatibility within the 2483.5 – 2500 MHz frequency spectrum between multiple lunar PNT signals/services.
· Maximum aggregate out-of-band emission level from 2483.5-2500 MHz at the band edges and into adjacent bands.
· Design considerations of PNT receivers including a maximum aggregate emission level from adjacent band surface wireless systems as specified in the SFCG Recommendation 43-1.
· Sharing and compatibility studies in the 2400-2483.5 MHz frequency band between lunar surface wireless systems and proposed in-band pseudolite local area navigation capability.

2. Presentation outline
i. SFCG Overview and WRC-27 Lunar Objectives, Bruno ESPINOSA ((acting) SFCG Executive Secretary)
· The framework of Space Frequency Coordination Group (SFCG) and its coordination status for space missions in the Lunar region were explained, especially for the frequency selection assistance and coordination, the guidelines for the protection of SZM (Shielded Zone of the Moon) and provisions for enabling in-situ Lunar PNT.
· Also, the framework of ITU-R and future coordination to ensure compatible utilization of the new lunar space research service allocation by Lunar PNT applications was explained towards the next World Radio Conference (WRC-27).

ii. Spectrum Factors Considered by Lunar In-Situ PNT Service Design in the Lunar Environment, Dennis K. LEE (NASA/JPL Spectrum Manager/Chair, CCSDS RF & Modulation Group)
· Due to adjacent lunar surface frequency bands, lunar S-band PNT receivers will face challenges with interference when the systems are in close range of each other.
· Although the provisional SFCG recommendation provides an aggregate unwanted emissions PFD limit, more technical consideration and measurements of lunar S-band PNT receiver characteristics and impact of adjacent band wireless systems are needed.

iii. LunaNet AFS Properties and Signal Band, Floor MELMAN (ESA), Juan CRENSHAW (NASA), Masaya MURATA (JAXA)
· The technical characteristics of Augmented Forward Signal (AFS) for the LunaNet is introduced and they are designed to provide an interoperable standard for future PNT services currently under development by NASA, ESA, and JAXA.
· The AFS provides several enhancements compared to other GNSS signals and will service both high performance and low-SWaP users in the lunar vicinity.

iv. Pseudolite Lunar PNT: Spectrum Perspective, Ashish K SHUKLA (SAC-ISRO, INDIA)
· The Pseudolite system is the local area navigation system on the lunar surface, which is proposed by ISRO, and its system architecture, the technical characteristics such as coverage, signal parameters, transmit power and antenna pattern are introduced.
· Near-Far interference issue and co-existence of the Pseudolite system with other system is highlighted and the efforts for interoperable and compatible system are underway with SFCG.

v. Spectrum Conception on Navigation Satellite of CAST: From the Earth to the Moon, Huiliang LIU (CAST)
· The overview of China Academy of Space Technology (CAST) and the BeiDou Navigation Satellite System (BDS) is introduced.
· Spectrum is a key factor from the earth to the moon and the four principles, that is rational, equitable, efficient and economical perspectives are stated.



2

