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	Purpose/Objective:  To indicate that the frequency bands allocated to the RNSS (space-to-Earth and space-to-space) in the frequency range covered in resolves to invite the ITU Radiocommunication Sector to complete in time for the 2027 world radiocommunication conference 1 from Resolution 253 (WRC-23), should be excluded from further study due to previous ITU-R studies showing no capability for sharing on a co-frequency basis between RNSS and MSS.     


	Abstract:  This contribution is intended to advance the studies under Resolution 253 (WRC-23) by reminding participants that when the possibility of co-frequency sharing between RNSS and MSS has been studied in the ITU-R before, the conclusion was that such sharing is not possible.  These results remain valid, and thus the frequency bands 1164-1215 MHz, 1215-1300 MHz, and 1559-1610 MHz should not be viewed as potential candidate bands for new MSS allocations under WRC-27 Agenda Item 1.13.
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 This document did not achieve consensus in U.S. Working Party 4C deliberations
Note to National Committee:  This document did not achieve consensus in USWP 4C.  There are two issues:  

1.  	There is no agreement to include the material in square brackets in this document.  The authors propose include prior ITU-R study results on co-frequency and adjacent-band IMT transmitter incompatibility with 1-GHz RNSS receivers because of ambiguity in the wording of Resolution 253 (WRC-23) regarding the possibility of new IMT transmitter designations/identifications and the absence of a determination that the AI includes only bands with existing IMT designations/identifications.  Other USWP 4C participants proposed to exclude any mention of the prior IMT/RNSS compatibility study results.

2.	The authors maintain that it is important to bring prior ITU-R study results confirming the incompatibility of co-frequency MSS (space-to-Earth) and RNSS (space-to-Earth/space-to-space) in the Resolution 253 (WRC-23) study range to the attention of WP 4C as it starts its studies under AI 1.13.  Another USWP 4C participant objects to the mentioning of prior ITU-R study results.
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Introduction
Resolution 253 (WRC-23) calls for studies on possible allocations to the mobile-satellite service (MSS) in the frequency range between 694/698 MHz and 2.7 GHz, taking into account the IMT frequency arrangements addressed in the most recent version of Recommendation ITU-R M.1036, including studies on sharing and compatibility between incumbent services (including in adjacent frequency bands), ensuring the protection of incumbent services in accordance with the Radio Regulations.
This contribution introduces some considerations regarding frequency bands allocated to and heavily used on a global basis by the radionavigation-satellite service (RNSS) that are in the range 694/698 MHz to 2.7 GHz that is under study in accordance with Resolution 253 (WRC-23) under WRC-27 Agenda Item 1.13. 

Discussion
The three principal RNSS bands used globally for space-to-Earth and space-to-space service to billions of users in many different applications worldwide are the frequency bands 1 164-1 215 MHz, 1 215-1 300 MHz, and 1 559-1 610 MHz.  All three of these frequency bands (referred to as the “1-GHz RNSS bands”) are within the study range of Resolution 253 (WRC-23). 
Recommendation ITU-R M.1787 provides descriptions of systems and networks in the radionavigation-satellite service (RNSS) and technical characteristics of transmitting space stations operating in the 1-GHz RNSS bands. Recommendations ITU-R M.1905, ITU-R M.1902, ITU-R M.1903 and ITU-R M.1904 provide technical and operational characteristics of, and protection criteria for, receiving stations in the RNSS (space-to-Earth and space-to-space) operating in the 1-GHz RNSS bands. For the purpose of providing protection criteria for RNSS systems, RNSS receiver types for particular applications were described in the above referenced M-Series Recommendations.  While the RNSS continues to evolve as new systems come on line and additional applications are developed, Report ITU-R M.2458 provides information on the current and planned RNSS applications for the 1-GHz RNSS bands, including additional RNSS applications not addressed in the M-Series Recommendations noted above.
[bookmark: _Toc468200330][bookmark: _Toc468200629]In the past, the ITU-R has had occasion to study the impact of potential new MSS allocations on RNSS in the 1-GHz RNSS bands.  Most prominently, WRC-2000 evaluated the feasibility of an allocation to the MSS (space-to-Earth) in a portion of the 1 559‑1 567 MHz frequency range under WRC-2000 Agenda Item 1.9.  After intensive study in the ITU-R, WRC-2000 decided not to add an MSS (space-to-Earth) allocation in any portion of the RNSS frequency band at 1559-1567 MHz.  The reason for this determination was made clear by the unequivocal and universal conclusion in the CPM Report to WRC-2000.  There, in Section 2.2.1.3 (Methods to satisfy the agenda item and their advantages and disadvantages), CPM2000-2 determined as follows:

Studies conducted in the ITU‑R indicate the incompatibility of the MSS (space-to-Earth) and ARNS/RNSS in any portion of the 1 559‑1 567 MHz band. Not only do MSS signals have the potential to cause significant interference to ARNS/RNSS, but GNSS pseudolites and proposed new RNSS systems also have the potential to cause significant interference to the MSS (space-to-Earth).
The RNSS is extensively used, and is continuing to undergo a tremendous expansion that drives further evolution. As a result of these factors, which have to be considered in conjunction with the many critical timing, positioning, and navigation uses of RNSS (including, but not limited to, aeronautical and maritime safety-of-life navigation), sharing of the 1 559‑1 610 MHz band - including any portion of the segment at 1 559‑1 567 MHz - with any co-frequency communication service is not recommended.
Although studies were not carried out on every different type of RNSS receiver used in all the numerous applications of RNSS, it was nevertheless possible to conclude that sharing between ARNS/RNSS and MSS (space-to-Earth) is not feasible in any portion of the 1 559‑1 567 MHz band.
CPM Report to WRC-2000, Section 2.2.1.3.   The CPM Report, in Section 2.2.1.4, went on to note that “[n]o practically implementable regulatory or procedural mechanisms have been presented to the ITU‑R that could satisfy established fault monitoring and reporting requirements and ensure that MSS (space-to-Earth) signals would not have a negative effect on the continuity of flight operations.”  
The conclusions of the studies done on the 1559-1567 MHz band for WRC-2000 remain equally applicable today.  The number of RNSS systems operating worldwide in one of four broad categories – 1) Global Navigation Satellite Systems; 2) Regional RNSS Systems; 3) RNSS Satellite-Based Augmentation Systems; or 4) Assisted RNSS (A-RNSS) systems – has expanded in recent years well beyond what was envisioned in 2000.  The number of GNSS devices installed worldwide was at 5.6 billion in 2023, and is expected to grow to almost 9 billion in the next decade.[footnoteRef:1]  The conclusions from 2000 on the infeasibility of co-frequency MSS and RNSS also apply to the other 1-GHz RNSS bands encompassed in the study range of Resolution 253 (WRC-23).  If anything, the heightened sensitivity of RNSS receivers in the 1 164-1 215 MHz and 1 215-1 300 MHz range to pulsed interference make the prospect of sharing with MSS even less likely in the lower 1-GHz RNSS bands than they were at 1 559-1 610 MHz. [1:  EUSPA EO and GNS Market Report, January 2024, at 20 (available at https://www.euspa.europa.eu/sites/default/files/euspa_market_report_2024.pdf)
] 

[Given that the general idea of WRC-27 Agenda Item 1.13 is to consider possible new allocations to the MSS for direct connectivity between space stations and IMT user equipment to complement terrestrial IMT network coverage, it must be mentioned that co-frequency MSS is not the only concern.  In the run-up to WRC-15, frequency bands adjacent to the 1-GHz RNSS bands were studied as possible candidate bands for IMT under WRC-15 Agenda Item 1.1.  The ITU-R studies showed that “if a higher-power, continuous-in-time signal in the same frequency band, or an adjacent band, is broadcast near an RNSS receiver, it could desensitize the RNSS receiver to the degree that the RNSS receiver is unable to extract the RNSS signal from space. As a result, frequency ranges near those used for the RNSS should not be identified for IMT.”  CPM Report for WRC-15, at Section 1/1.1/4.1.2.1.]
Summary
Resolution 253 (WRC-23) encompasses all of the frequency spectrum between 694/698 MHz and 2.7 GHz in its search for possible new MSS allocations for direct connectivity between space stations and IMT user equipment.  As the discussion above makes clear, the ITU-R has intensively looked at the prospect of co-frequency MSS (space-to-Earth) and RNSS operations.  It determined during this examination that co-frequency sharing between RNSS and MSS (space-to-Earth) in the RNSS (space-to-Earth) and (space-to-space) frequency bands 1 164-1 215 MHz, 1 215-1 300 MHz, and 1 559-1 610 MHz is not feasible.  [Moreover, the ITU-R has looked at the possibility of co-frequency or adjacent-band IMT and RNSS as recently as 2015, and concluded that frequencies near those used for RNSS should not be identified for IMT – and WRC-15 agreed.]
On the basis of this document, the United States urges WP 4C to include this document in its report or other output of the studies under Resolution 253 (WRC-23) for possible MSS allocations for direct connectivity between space stations and IMT user equipment.  [In the event that new or additional bands are considered for transmitting IMT user equipment under WRC-27 Agenda Item 1.13, the United States urges all administrations to take full account of the ITU-R’s determination referenced above in Section 1/1.1/4.1.2.1 of the CPM Report for WRC-15.]
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