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	SUMMARY

	This paper proposes amendments to FSMP-WG18-Flimsy01R3 draft ICAO position to WRC-27.




DISCUSSION
The attachment to this document contains some amendments to to ICAO’s position for WRC-27 (FSMP-WG18-Flimsy01R3_Draft-ICAO-Position-for-WRC-27.docx). They are highlighted in green. 
ACTION BY THE MEETING
The meeting is invited to note and discuss comment on the attachment to this document
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NON-FINAL WORK IN PROGRESS



SUBJECT TO FURTHER DISCUSSION AT THE JULY 2024 ICAO FSMP MEETING



Consolidated initial WRC-27 position from provided FSMP WG/18 Contributions and subsequent discussion.  





Yellow highlight text identifies material or placeholder text specifically requiring updates.

[Green highlight text are the suggested changes made by Chris Tourigny, US Member.]





ICAO POSITION FOR THE 

INTERNATIONAL TELECOMMUNICATION UNION (ITU)

WORLD RADIOCOMMUNICATION CONFERENCE 2027 (WRC-27)







		SUMMARY



		This paper reviews the agenda for the International Telecommunication Union (ITU) World Radiocommunication Conference 2027 (WRC-27), discusses points of aeronautical interest and provides the ICAO Position for these agenda items.



The goal of the ICAO Position is to ensure aeronautical access to appropriately protected spectrum for radiocommunication and radionavigation systems that support current and future safety-of-flight applications. In particular, it describes the safety considerations necessary to ensure adequate protection against harmful interference.



Support of the ICAO Position by ITU Member States is required to ensure that the position is supported at the WRC-27 and that aviation requirements are met.









1. Introduction

2. ICAO and the international regulatory framework

3. Spectrum requirements for international civil aviation

4. Aeronautical aspects on the agenda for WRC-27







Attachment:

Agenda for ITU WRC-27






[WRC-27 Agenda Item 1.2]	Comment by CWT: Propose to withdraw. FSS satellite telecommunications service providers will do the necessary coordination with other FSS providers.





[Editor’s Note: This section has not been agreed to or fully reviewed.  Contributions are encouraged at the next FSMP meeting to clarify the status of Resolution 155 (WRC-19) and if/how this item should be included into the ICAO position.]



Agenda Item Title:



to consider possible revisions of sharing conditions in the frequency band 13.75-14 GHz to allow the use of uplink fixed-satellite service earth stations with smaller antenna sizes, in accordance with Resolution 129 (WRC-23).



Discussion:



[This agenda item seeks to study: 1) the technical and operational limitations regarding the minimum antenna size and associated power limitations of GSO and non-GSO FSS earth stations in the frequency band 13.75-14 GHz (Earth-to-space), while ensuring the protection of the services stipulated in Nos. 5.502 and 5.503; and 2) possible changes to Nos. 5.502 and 5.503 and possible associated regulatory measures.  

The frequency band 13.75-14.5 GHz is allocated to FSS (Earth-to-space) and is used by aviation satellite uplink. The frequency band 14-14.47 GHz is allocated to FSS (Earth-to-space) and is used by UAS control link [in accordance to No. 5.484B (Resolution 155 (WRC-19))] in some States.



Sharing conditions/studies are required to protect the in-band aviation uplink use of FSS (Earth-to-space) in the frequency band 13.75-14.5 GHz and the adjacent band UAS control link in the frequency band 14-14.47 GHz.]



ICAO Position:



		[To support ITU-R studies to ensure the protection of the in-band satellite uplink use of FSS (Earth-to-space) in the frequency band 13.75-14.5 GHz and the adjacent band UAS control link in the frequency band 14-14.47 GHz.

To ensure that the proposed methods to satisfy this agenda item do not constrain the use of international civil aviation systems.]














WRC-27 Agenda Item 1.5





Agenda Item Title:

to consider regulatory measures, and implementability thereof, to limit the unauthorized operations of non-geostationary-satellite orbit earth stations in the fixed-satellite and mobile-satellite services and associated issues related to the service area of non-geostationary-satellite orbit satellite systems in the fixed-satellite and mobile-satellite services, in accordance with Resolution 14 (WRC-23);

Discussion

This agenda item explores regulatory measures aimed at managing unauthorized operations of non-GSO satellite earth stations within fixed-satellite and mobile-satellite services, with some administrations proposing to limit or exclude a State or administration from the service area of a non-GSO satellite system. Considering this agenda item is applicable to all non-GSO satellite FSS and MSS satellite systems, the scope would include AMS(R)S as well as EPIRB. 
It is crucial to consider the technical and operational challenges associated with implementing territory-specific exclusions, particularly the potential spillover effects on adjacent regions where these services are authorized. ITU-R coordination of non-GSO satellite systems with other services has traditionally been done by technical means, requiring coordination and protections at the border of different countries, as radio frequencies do not instantly stop at country borders. Should this agenda item be implemented, it could result in non-GSO satellite FSS and MSS satellites lowering their transmission power in order to comply with the country exclusion. ICAO utilizes several safety services for satellites.

ICAO is currently developing Standards and Recommendation Practices for AMS(R)S for 117.975 – 137 MHz, and would note that at WRC-23 RR 5.200 was updated to include AMS(R)S for 121.5 MHz aeronautical emergency frequency. 

ICAO Position:

To ensure the results of this agenda item do not impose additional regulatory constraints on AMS(R)S or any other services used by international civil aviation.



Further, to oppose any new regulatory measures under this agenda item that would enable service area exclusions which could disrupt or otherwise negatively impact the operation of non-GSO systems that are vital for AMS(R)S, global search and rescue operations, and the use of emergency and distress frequencies. It is imperative to maintain the integrity and availability of emergency and distress communication services, ensuring they remain free from harmful interference and operational constraints. 











WRC-27 Agenda Item 1.7





Agenda Item Title:



to consider studies on sharing and compatibility and develop technical conditions for the use of International Mobile Telecommunications (IMT) in the frequency bands 4 400-4 800 MHz, 7 125-8 400 MHz (or parts thereof), and 14.8-15.35 GHz taking into account existing primary services operating in these, and adjacent, frequency bands, in accordance with Resolution 256 (WRC-23);



Discussion:



This agenda item seeks, based on sharing and compatibility studies, to identify additional spectrum for international mobile telecommunications (IMT) in one or more of the following frequency bands 4 400 – 4 800 MHz (in Region 1 and Region 3), 7 125 – 8 400 MHz (in Region 2 and Region 3), 7 125-7 250 MHz and 7 750-8 400 MHz (in Region 1), and 14.8-15.35 GHz.  Those studies need to ensure the protection of services to which the frequency band is allocated on a primary basis, including protection of stations operating in international waters or airspace which cannot be registered in the MIFR, without imposing additional regulatory or technical constraints on those services, and on services in adjacent bands.  



The adjacent frequency band 4 200 – 4 400 MHz is allocated globally to both the aeronautical mobile (route) service (AM(R)S) and aeronautical radionavigation service (ARNS) on a primary basis and used by the wireless avionics intra-communication (WAIC) and radio altimeter systems respectively.  



[Editor’s Note: Needs future input to clarify the below para if it should be a system description or higher level functions]



The ARNS in frequency band 4 200 – 4 400 MHz is reserved exclusively for radio altimeters installed on board aircraft and for the associated transponders on the ground.  Radio altimeters provide an accurate, independent, and absolute measurement of the minimum distance to the Earth’s surface below an aircraft.  Radio altimeters are integrated into several safety critical aircraft systems.  These systems combined enable and enhance several safety and navigation functions throughout all phases of flight on all commercial aircraft and a wide range of other civil and military aircraft. Such systems include, but are not limited to, fly-by-wire flight control systems, automatic flight guidance and control systems, which perform automated landing flare and rollout in zero visibility conditions, terrain awareness warning systems, traffic alert and collision avoidance systems and airborne collision avoidance systems, and for wind shear detection and recovery systemsapplications.  Further, as the radio altimeter is the only sensor onboard the aircraft capable of providing a direct measurement of the clearance height above the terrain and any obstacles which may protrude above the terrain, it plays a crucial role in providing situational awareness to the flight crew. The Mmeasurements from the radio altimeters are also being provided displayed to the flight crew on their displays and, at lower altitudes, a separate aircraft system uses radio altimeter inputs to provides aural callouts to the flight crew of the height above terrain that is entirely dependent on inputs from the radio altimeter.



[Editor’s Note: Needs future input on the below para for what safety related functions WAIC is used for]



The AM(R)S in frequency band 4 200 – 4 400 MHz is reserved exclusively for WAIC.  WAIC systems provide safety- related wireless communication between two points within a single airframe, allowing greater flexibility and redundancy to the existing internal aircraft wiring. While not currently operational, WAIC standardisation work is targeted foris being developed in ICAO with expected applicability by Nov 2025.



[The frequency bands 7 125-8 400 MHz and 14.8-15.35 GHz include fixed service (FS) primary allocations, which have microwave radio communications systems used to transmit aeronautical data between sensors and service delivery points for use by Air Traffic Control (ATC).]



[Editor’s Note: Needs future input on the below para clarify the status and usage of these systems]



The radio frequency band 15.4–15.7 GHz is allocated to the primary aeronautical radionavigation service and used for ground-based primary surveillance radar systems including precision approach radar (PAR) and airport surveillance detection equipment (ASDE). The main purpose of these systems is to provide surveillance to support precision approach to runways to by aircraft and to detect traffic at airports on the airport surface. These functions are critical to maintaining public and aircraft safety. The 15.4-15.7 GHz frequency band is also identified by ICAO for use by airborne weather, Detect and Avoid (DAA) and ground mapping radar. These systems support the safe passage of an aircraft in turbulent weather conditions and provide timely warnings of rapidly changing weather conditions as an aid to in-flight planning and situational awareness. However, Radio Regulations No. 5.340 provides protection to radio astronomy that should also be sufficient for aviation systems operating 50 MHz away, which would need to be confirmed by the ITU-R studies.



Several studies carried out within aviation since 2014, including the Report produced by the RTCA in October 2020 that assumed IMT transmitters operating up to 3 980 MHz with a maximum power of 85dBm. As a result of those studies ICAO has produced State Letter XXXX that expresses its view on issues between radio altimeters with 5G IMT that may impair the essential aircraft safety functions.  Based on the concerns raised by these studies, and additional manufacturer information, large commercial aircraft operating in the United States have had to modify the design of their equipment to ensure that it can still operate in the presence of IMT transmitters operating in the frequency band 3 700 – 3 980 MHz.  



It should be noted that the above improvements were focused on addressing 5G signals between 3 700 – 3 980 MHz, and therefore may not have taken into account of potential use of 5G above 4 400 MHz.  Additionally, the mitigations are not necessarily required outside of the United States, and therefore have not been universally applied globally to aircraft.



Additionally, RTCA and EUROCAE have started work on updating the current radio altimeter standard to improve receiver immunity both above and below the radio altimeter frequency band.  However, implementation of this new standard globally will not happen before WRC-27., and are expected in approx. 2034.



Finally, the frequency bands 7 125-8 400 MHz and 14.8-15.35 GHz include fixed service (FS) primary service allocations, which are used by ANSPs to transmit aeronautical communications data between sensors and ATC facilities. Member States should consider such use in their National preparations for WRC-27.





ICAO Position:	Comment by CWT: OK to delete the FS in brackets if we can reach some agreement about what to say in the discussion section about aviation use of the FS in the same bands as the IMT AI bands.



To oppose any new identification for IMT in the frequency band 4 400-4 800 MHz, unless it has been demonstrated through agreed ITU-R sharing and compatibility studies acceptable to ICAO that there will be no impact on radio altimeters and Wireless Avionics Intra-Communications in the frequency band 4 200-4 400 MHz.



To ensure the results of this agenda item do not reduce the protection of, or impose additional regulatory or technical constraints, on [the operation of aviation data communication systems in frequency bands 7 125-8 400 MHz and 14.8-15.35 GHz and] ground-based air traffic monitoring surveillance systems, airborne weather radar, and DAA radars, operating in the frequency band 15.4-15.7 GHz.












WRC-27 Agenda Item 1.9





Agenda Item Title:



To consider appropriate regulatory actions to update Appendix 26 to the Radio Regulations in support of aeronautical mobile (OR) high frequency modernization, in accordance with Resolution 411 (WRC23).



Discussion:



This agenda item seeks to introduce new classes of emission and wideband systems into the aeronautical mobile (off-route) service (AM(OR)S) in the frequency ranges considered in Appendix 26 of the Radio Regulations and to identify any potential changes required to that Appendix. This agenda item may not modify any existing area allotments and take into account that the current use of narrowband systems in adjacent frequency bands/channels shall remain unchanged and not be impacted by any revision of Appendix 26 resulting from this agenda item.



Aeronautical HF safety communications operate under allocations to the aeronautical mobile (route) service (AM(R)S) in line with Appendix 27 of the Radio Regulations. Many of those allocations to the AM(R)S in the frequency range 2.850 - 22 MHz are located adjacent to allocations to the AM(OR)S. Hence, any change to the waveform or bandwidth (with or without any concatenation of channels) that affect the waveform, the unwanted emissions, and/or total power radiated compared to current  AM(OR)S  operations that could potentially affect aviation’s use of systems operating under the allocation to AM(R)S in the frequency range 2.850 - 22 MHz.



HF is the only terrestrial service with means of providing ubiquitous global communication coverage for aircraft, and is still the long-range system required by many aviation regulators for the provision of safety and regularity of flight communications in oceanic, polar and other remote areas. Access to the various frequency bands in the range 2.850 - 22 MHz assigned to the aeronautical mobile (route) service (AM(R)S) is therefore essential and defined in the Appendix 27 of the RR. 



ICAO Position:



		To ensure the results of this agenda item do not reduce the protection of, or impose additional regulatory or technical constraints, on internationally recognized aeronautical HF safety communications in line with Appendix 27 of the RR.














WRC-27 Agenda Item 1.11





Agenda Item Title:



To consider the technical and operational issues, and regulatory provisions, for space-to-space links among non-geostationary and geostationary satellites in the frequency bands 1 518-1 544 MHz, 1 545-1 559 MHz, 1 610-1 645.5 MHz, 1 646.5-1 660 MHz, 1 670-1 675 MHz and 2 483.5-2 500 MHz allocated to the mobile-satellite service, in accordance with Resolution 249 (Rev.WRC23)



Discussion:



This agenda item seeks to identify whether any or all the following frequency bands could be used to support space-to-space links between non-geostationary and geostationary satellites subject to the condition that other mobile satellite and other systems operating under an appropriate allocation in the concerned frequency bands are protected: 



· 1 518 – 1 544 MHz, 

· 1 545 - 1 559 MHz, 

· 1 610 - 1 645.5 MHz, 

· 1 646.5 - 1 660 MHz, 

· 1 670 - 1 675 MHz 

· 2 483.5 - 2 500 MHz



In the frequency band 1 525-1 559 and 1 626.5–1 660.5 MHz, protection of MSS should also be ensured, recognizing that the use of aeronautical safety of life systems in this frequency band needs to have  the capability in  the case of interference for the system to fall back to operating only in that portion of the frequency band as defined in RR No. 5.357A. and No. 5.362A. 



The frequency band 1 610-1 626.5 MHz is allocated to the aeronautical mobile-satellite (R) service on a primary basis, subject to agreement obtained under No. 9.21. [Up to now, no agreement has been obtained under No 9.21 and current assignments are operated on a non-interference, non-protection basis.]



The adjacent frequency band 1 559-1 610 MHz is allocated on a primary basis to the aeronautical radionavigation service (ARNS), radionavigation satellite service (RNSS), used by aviation GNSS receivers for aircraft navigation.



The above frequency bands are used for aviation SATCOM air-ground communications, primarily operated in oceanic and remote areas for ATC and other regularity of flight functions.  Additionally, improved SATCOM functionality combined with increasing aircraft data requirements has resulted in greater SATCOM usage for some aircraft operators, providing broadband connectivity during all phases of flight and in all areas.  This has resulted in SATCOM voice systems augmenting, and eventually even replacing, HF on some aircraft.  Furthermore, SATCOM can be used at airports given its coverage and capacity benefits.  



ICAO Position:



		To ensure the results of this agenda item do not reduce the protection of, or impose additional regulatory or technical constraints, on safety related aeronautical satellite communication for the aeronautical mobile-satellite (R) service in the frequency bands 1 545-1 555 MHz and 1 646.5-1 656.5 MHz, and in the United States in the frequency bands 1 555-1 559 MHz and 1 656.5-1 660.5 MHz as well as frequency band 1 610-1 626.5 MHz, and the aviation radionavigation satellite service receivers in the adjacent frequency band 1 559-1 610 MHz.














WRC-27 Agenda Item 1.13





Agenda Item Title:



To consider studies on possible new allocations to the mobile-satellite service for direct connectivity between space stations and International Mobile Telecommunications (IMT) user equipment to complement terrestrial IMT network coverage, in accordance with Resolution 253 (WRC-23).



Discussion:  



Report ITU-R M.2077 identified a shortfall of spectrum available for the satellite component of international mobile telecommunications (IMT) and systems beyond IMT-2000 of more than 144 MHz (space-to-Earth) and more than 19 MHz (Earth-to-space). This agenda item seeks to identify additional allocations to the mobile satellite service in the frequency range 694 – 2 700 MHz, taking into account the IMT frequency arrangements.



[Editor’s Note: Needs clarification of the systems listed below and their status]



Within the frequency range 694 – 2 700 MHz there are the following frequency bands are allocated either through a table entry or footnote to [safety] services used or intended to be used by aviation for the systems indicated:



		[932-935 MHz]

		[Microwave radio communications]



		[941-944 MHz]

		[Microwave radio communications]



		960 – 1 164 MHz 

		Aairborne collision avoidance system (ACAS), automatic dependent surveillance – broadcast (ADS-B), distance measuring equipment (DME), L-band digital aeronautical communication system (LDACS), multilateration (MLAT), secondary surveillance radar (SSR) & universal access transceiver (UAT)



		1 164 – 1 215 MHz

		distance measuring equipment (DME) & global navigation satellite systems (GNSS)



		1 215 – 1 300 MHz

		global navigation satellite systems (GNSS) & primary surveillance radar



		1 300 – 1 370 MHz

		primary surveillance radar



		[1 525 – 1 559 MHz]

		[satellite communication]



		1 559 – 1 626.5 MHz

		global navigation satellite systems (GNSS)



		1 610 – 1 626.5 MHz

		satellite communication



		[1 626.5 – 1 660.5 MHz]

		[satellite communication]



		[1 780-1 850 MHz 

		[Microwave radio communications systems]







Additionally, the primary surveillance and weather radar operates within the adjacent frequency band 2 700 – 2 900 MHz.  



From the information provided above it can be noted that a number of key aeronautical safety systems operate in or adjacent to the frequency range 694 – 2 700 MHz and all of these systems will have to be taken into account, where appropriate, in studies done in response to this agenda item as the satellite transmission may change the RF coexistence environment for aviation systems. As an example, the WRC-23 decisions on HIBS have included specific measures for the protection of aeronautical radionavigation radars operating in the band 2.7-2.9 GHz. In addition, the introduction of mobile-satellite service (Earth-to-space) for direct connectivity between space stations and IMT user equipment has been authorized in some countries.  ITU-R studies that support WRC-27 Agenda Item 1.13 should bring clarity to impact to aviation systems. 



Finally, the frequency bands 932-935 MHz, 941-944 MHz, and 1 780-1 850 MHz include fixed service (FS) primary service allocations, which are used by ANSPs to transmit aeronautical communications data between sensors and ATC facilities. Member States should consider such use in their National preparations for WRC-27.



ICAO Position:



		To ensure the results of this agenda item do not reduce the protection of, or impose additional regulatory or technical constraints, on the multiple aviation systems operating in parts of the frequency range 694 – 2 700 MHz, or the primary surveillance radar in the 2 700 MHz – 2 900 MHz adjacent band.



[To oppose any allocation to MSS in the bands which are not identified for the terrestrial component of IMT.]












WRC-27 Agenda Item 1.15





Agenda Item Title:



To consider studies on frequency-related matters, including possible new or modified space research service (space-to-space) allocations, for future development of communications on the lunar surface and between lunar orbit and the lunar surface, in accordance with Resolution 680 (WRC‑23).



Discussion:



This agenda item seeks new or modified space research service (space-to-space) allocations, for future development of communications on the lunar surface and between lunar orbit and the lunar surface, in the following ranges or portions thereof:

· 390-406.1 MHz, 420-430 MHz and 440-450 MHz, limited to outside the shielded zone of the moon;

· 2 400-2 690 MHz, 3 500-3 800 MHz, 5 150-5 570 MHz, 5 570-5 725 MHz, 5 775-5 925 MHz, 7 190-7 235 MHz, 8 450-8 500 MHz, and 25.25-28.35 GHz;



[Editors Note:  Need to seek future updates on the below section to describe these systems and expand on the use for aviation]



The following frequency bands/ranges are used by aviation:

· 2 400-2 690 MHz is near-adjacent to the aeronautical radionavigation service (ARNS) frequency band 2 700-2 900 MHz, used by aviation Airport Surveillance radars (ASR) and the meteorological ground-based radars.

· 3 500-3 800 MHz is in-band to the FSS (space-to-Earth) 3 700-4 200 MHz frequency band, used by satellite downlinks used by ATC.

· 5 150-5 570 MHz is in-band to the aeronautical radionavigation service (ARNS) frequency band is used by airborne radar and associated airborne beacons

· 5 250 – 5 725 MHz is in the radio location service (RLS) and is used by meteorological ground-based radars.

· 5 350-5 470 MHz is in-band to the aeronautical radionavigation service (ARNS) frequency band and used by airborne radar and associated airborne beacons.

· [7 190-7 235 MHz and 8 450-8 500 MHz are in-band to the fixed service frequency bands, used by microwave data communications systems for transmitting data to ATC.]



Due to the very large radio path loss between the lunar radio environment and the Earth’s radio environment, there should be no impact to international civil aviation provided the scope of the agenda item is not expanded to include links between the lunar and Earth’s radio environments.



Finally, the frequency bands 7 190-7 235 MHz and 8 450-8 500 MHz include fixed service (FS) primary service allocations, which are used by ANSPs to transmit aeronautical communications data between sensors and ATC facilities. Member States should consider such use in their National preparations for WRC-27.



ICAO Position:



		To ensure that ITU-R studies appropriately account for the protection of systems used for the provision of aeronautical services, in particular those operating in the frequency ranges 2 700-2 900 MHz, 3 600-4 200 MHz, 5 350-5 470 MHz, [7 190-7 235 MHz], and [8 450-8 500 MHz].



To ensure that the proposed methods to satisfy this agenda item do not create constraints on the aviation systems used to support the safe operation of international civil aviation.
















WRC-27 Agenda Item 1.16





Agenda Item Title:

to consider studies on the technical and regulatory provisions necessary to protect radio astronomy operating in specific Radio Quiet Zones, and in frequency bands allocated to the radio astronomy service on a primary basis globally, from aggregate radio-frequency interference caused by non-geostationary-satellite orbit systems, in accordance with Resolution 681 (WRC-23);

Discussion

Resolution 681 (WRC-23) asks for studies regarding the protection of radioastronomy against aggregate emission from NGSO satellite constellations in specific frequency band (10.7 – 10.95 GHz, 42 – 42.5 GHz, 74 – 76 GHz, 95 – 100 GHz, 116 – 119.98 GHz, 123 – 130 GHz). In addition, it asks for studies on new coexistence measures to protect two RAS Radio Quiet Zones (RQZs), the Square Kilometre Array Observatory in South Africa and the Atacama Large Millimeter/submillimeter Array (ALMA) in Chile, from aggregate interference from single and multiple non-GSO satellite systems. 



Civil aviation is a user of these non-GSO constellations when operated in the AMS(R)S and RNSS service. This use is expected to grow in the coming years, with the development of NGSO systems aiming to provide aeronautical services. These NGSO constellations usually provide a global coverage.



In particular, the following aeronautical services rely on NGSO constellations:

· AMS(R)S: 

· 117.975 – 137 MHz (Space-based VHF);

· 1 087.7-1 092.3 MHz (Satellite-based ADS-B) Earth-to-Space

· 1610 – 1626.5 MHz (SATCOM)

· 5000 – 5150 MHz (Satellite-based C2 Link operates in the 5 030 – 5 091 MHz band)

· RNSS:

· 1164 – 1215 MHz

· 1215 – 1300 MHz

· 1559 – 1610 MHz

In this regard, the existing coordination of Radio Astronomy Observations with Aircraft can be handled on a National Level, and an implementation of an international coordination framework for aircraft could cause additional delays and fuel burn for the international flying public.

Resolution 681 (WRC-23) also asks for studies on how the aggregate interference from unwanted emissions from multiple non-GSO satellite systems operating in the adjacent and nearby frequency bands to those in Table 1 of Resolution 681 (WRC-23) affect RAS. Notably, “nearby frequency bands” ae not defined.

ICAO Position:



		To ensure that any new measures to characterize RQZs or to protect the radio astronomy service (including those extending beyond currently allocated RAS frequency bands) taken as part of this agenda item do not impose any operational and development constraint on NGSO satellite systems operating in AMS(R)S and RNSS frequency bands. 














WRC-27 Agenda Item 1.17





Agenda Item Title: 



To consider regulatory provisions for receive-only space weather sensors and their protection in the Radio Regulations, taking into account the results of ITU Radiocommunication Sector studies, in accordance with Resolution 682 (WRC23);



Discussion: 



[Editor’s Note: Suggestion to shorten the below at the next FSMP meeting.]



Space weather observations from ground-based networks of receive-only space weather sensor systems are becoming more and more important for the detection of solar activity that can harmfully affect the operation of international civil aviation. Solar events, such as large solar flares and coronal mass ejections (CMEs), produce magnetic storms that can present serious aviation safety risks. These events can cause major disruptions to the communications, navigation, and surveillance (CNS) systems that are critical to the operation of aircraft electronic systems and the aeronautical systems necessary to for maintaining the safety operation of the airspace. 



Data from receive-only Sspace Wweather Ssensors are provided to space weather forecast and warning centers around the world for many applications. Space weather advisories that could impactfor international air navigation are provided to aircraft operators for and used to planning  mitigations tofor any potential risks. These forecasts and warnings also allow operators of aeronautical systems the opportunity to put in place mitigations to protect their systems and services. The Sun is the primary source of space weather of interest for spectrum management of that could impact civil aviation CNS systems. In addition, there are experimental research activities and other users of space weather sensor data that are not used by aviation. 



Currently, receive-only space weather sensor systems are deployed in some countries and operate over a very large frequency range of approximately 10 kHz–10 GHz based on existing ITU-R Reports. While receive-only space weather sensors systems may operate in a variety of frequency bands, these may not be the same between different countries as there is not a harmonized approach to the use of receive-only space weather sensors worldwide. Further, the scope of this agenda item only includes receive-only space weather sensors and, by definition, cannot cause harmful interference. Active space weather sensors are not within the scope of this agenda item, so care needs to be taken to ensure the scope doesn’t change.



Space weather would contributes to sustainability of the aviation CNS systems communication via satellites. Limited to receive-only passive sensors, the consideration would be focused on the protection of the MetAids (space weather) receiver and thus should be supported by international civil aviation stakeholders.



ICAO Position:



		[To support the appropriate radio regulatory changesallocation for receive-only space weather sensors (excluding active sensors) while ensuring, that based on the ITU-R studies as called for by Resolution 682 (WRC-23), itany changes would not have any negative impact on the internationally- recognized aviation systems operated in adjacent bands.]



[ICAO acknowledges the benefits of the space weather sensors provided to aviation, however any action taken should not impose any constraints on aviation safety systems.]










WRC-23 Agenda Item 1.18







Agenda Item Title:



to consider, based on the results of ITU Radiocommunication Sector studies, possible regulatory measures regarding the protection of the Earth exploration-satellite service (passive) and the radio astronomy service in certain frequency bands above 76 GHz from unwanted emissions of active services, in accordance with Resolution 712 (WRC-23).



Discussion:



This agenda item seeks to strengthen the regulatory measures regarding the protection of systems operating in the Earth exploration satellite and radio astronomy services in various frequency bands above 76 GHz from unwanted emissions of active services in those frequency bands.



Aviation operates a number of foreign object debris (FOD) detection systems radars in the frequency range 92 - 100 GHz, which is adjacent to one of the proposed EESS (passive) bands identified in Resolution 712 (WRC-23).   These radars are used to detect debris on runways that could, if not removed, cause damage to an aircraft either whilst landing or potentially, more seriously, while taking off as in the case of the Concorde at Charles de Gaulle airport in 2000. It is therefore important that these FOD detection systems can are able to operate at with optimal performance in order to help prevent runway accidents from FOD. Therefore, studies undertaken as part of this agenda item must consider the technical and operational characteristics of FOD detection systems that are contained in ITU-R Report M.2501-0 (12/2021) “Technical and operational characteristics of the foreign object debris detection system operating in the frequency range 92 - 100 GHz” and Recommendation M.2162 (12/2023)“Technical and operational characteristics of radiolocation systems operating in the frequency range 92 - 100 GHz and radionavigation systems operating in the frequency range 95 - 100 GHz”.



ICAO Position:





		To ensure that the studies undertaken in response to this agenda item take into account of FOD detection systems operating in the radio location service (RLS) in frequency band 92 – 94 GHz.



That any action taken because of this agenda item ensures that any additional allocations to the Earth exploration satellite service (passive) being proposed between 86 - 92 GHz does not impose any additional constrains on the technical design or operational usage of FOD detection systems in the frequency band 92 - 94 GHz.












	



WRC-27 Agenda Item 1.19



Agenda Item Title:



To consider possible primary allocations in all Regions to the Earth exploration-satellite service (passive) in the frequency bands 4 200-4 400 MHz and 8 400-8 500 MHz, in accordance with Resolution 674 (WRC-23)



Discussion:



This agenda item seeks to study and consider a new primary allocation in all Regions to the Earth exploration satellite service (EESS) (passive) in the frequency bands 4200-4400 MHz and 8400-8500 MHz, without protection from existing services in these frequency bands and in adjacent bands. The sSea surface temperature (SST) measurement ssystems support provide data for weather models that help predict significant meteorological events, such as forecasting hurricanes and storms.



[Editor’s Note: Direct copy from system description in 1.7 for 4200-4400 MHz.  Once 1.7 description is verified, update here]



The ARNS in frequency band 4 200 – 4 400 MHz is reserved exclusively for radio altimeters installed on board aircraft and for the associated transponders on the ground.  Radio altimeters provide an accurate, independent, and absolute measurement of the minimum distance to the Earth’s surface below an aircraft.  Radio altimeters are integrated into several safety critical aircraft systems.  These systems combined enable and enhance several safety and navigation functions throughout all phases of flight on all commercial aircraft and a wide range of other civil and military aircraft. Such systems include, but are not limited to, fly-by-wire flight control systems, automatic flight guidance and control systems, which perform automated landing flare and rollout in zero visibility conditions, terrain awareness warning systems, traffic alert and collision avoidance systems and airborne collision avoidance systems, wind shear detection systems.  Further, as the radio altimeter is the only sensor onboard the aircraft capable of providing a direct measurement of the clearance height above the terrain and any obstacles which may protrude above the terrain, it plays a crucial role in providing situational awareness to the flight crew. The measurements from the radio altimeters are also being provided to the flight crew on their displays and at lower altitudes, a system provides aural callouts to the flight crew of the height above terrain that is entirely dependent on inputs from the radio altimeter.



The AM(R)S in frequency band 4 200 – 4 400 MHz is reserved exclusively for WAIC.  WAIC systems provide safety related wireless communication between two points within a single airframe, allowing greater flexibility and redundancy to the existing internal aircraft wiring. While not currently operational, WAIC standardisation work is targeted for ICAO expected applicability by Nov 2025.



[The frequency band 8 400-8 500 MHz is allocated to the primary FS, where microwave radio communications systems are used for ATC.]



[Editor’s note: seek additional contributions on the below paragraph on EESS’ acceptance of interference]



In the past aviation has been informed that radio altimeters over oceans and seas cause a loss of about 2% of the measured data from satellites used to measure sea surface temperature. With the introduction of WAIC systems and the increase in volume/density of traffic over oceanic regions, the amount of data lost by satellites used to measure sea surface temperature has and will continue tomay increase.



Finally, the frequency band 8 400-8 500 MHz include fixed service (FS) primary service allocations, which are used by ANSPs to transmit aeronautical communications data between sensors and ATC facilities. Member States should consider such use in their National preparations for WRC-27.







ICAO Position:



		To ensure that the studies as called for by Resolution 674 (WRC-23), take appropriate account of radio altimeters or wireless avionics intra-communications systems in the frequency band 4 200-4 400 MHz, [and fixed links for data communications related to the provision of air navigation services in the frequency band 8 400-8 500 MHz.].



ICAO recognizes the benefit of the providing sea surface temperature measurements for weather forecasting used by aviation;, however, any action taken should not impose any constraints on radio altimeters or wireless avionics intra-communications systems.
















WRC-27 Agenda Item 9.2





[Editor’s note: This has been provisionally allocated to Agenda Item 9.2, but requires further discussion on the suitability of such categorization.  Additionally, contributions are sought to clarify the discussion and position related to relevant frequency bands and how they relate to ]  



If coordination under Resolution 365 (WRC-23) has been successfully completed, then ICAO has the following position.



Resolution Title:



Provisional application of the Radio Regulations for the introduction of new geostationary satellite networks into the global maritime distress and safety system under Resolution 365 (WRC-23).



Discussion:



WRC-23 has provisionally identified specific frequency band options for the use of geostationary satellite networks within the GMDSS. The frequency bands under consideration are 1 614.4225-1 618.725 MHz (Option 1) and 1 616.3-1 620.38 MHz (Option 2)Earth-to-space). The higher frequency option overlaps an operational AMS(R)S band, specifically within the [1 610/1 618.725] -1 626.5 MHz range used for critical aviation safety communications. See, Figure 1. The current operational status of the system subject to Resolution 365 (WRC-23), which has been proposed by its Administration for GMDSS, has led to reported instances of interference with two satellite systems operating in the 1 610-1 626.5 MHz band, including the system providing AMS(R)S services. The WRC-23 decisions regarding these provisions remain conditional and will not be made permanent until the ITU Radiocommunication Bureau confirms that the notifying Administration of the system proposed for GMDSS has successfully completed the requisite ITU satellite coordination procedures. If this confirmation is received in time, WRC-27 will have the opportunity to evaluate and potentially finalize the provisional measures taken at WRC-23. From an aviation perspective, Option 1 (1614.4225-1618.775 MHz) is preferable as it does not overlap operational AMS(R)S communications.



[image: A diagram of a satellite service
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Figure 1.



ICAO Position:

[Editor’s note:  The below position is subject to additional discussions at the next FSMP meeting]

		[ICAO could to support the provisional allocation of the frequency band 1 614.4225-1 618.725 MHz for the geostationary satellite system proposed for GMDSS, as this band does not overlap with operational AMS(R)S operationscommunications, thereby preserving the essential safety communications for aviation.

 Conversely, ICAO to opposes the use of the frequency band 1 616.3-1 620.38 MHz for GMDSS services due to the operational interference it currently poses to AMS(R)S services. It is crucial that any future decisions taken at WRC-27 or subsequent conferences, following the confirmation of successful ITU coordination by the ITU Radiocommunication Bureau, protect the integrity of AMS(R)S operations. ICAO urges that any definitive Radio Regulations amendments await not only ITU coordination confirmation but also consider the importance of maintaining the AMS(R)S band free from harmful interference to ensure the safety and regularity of international civil aviation.]



To ensure that any decision at WRC-27 following report from the Director of the BR requested by Resolution 365 (WRC-23), would not have negative impact on AMS(R)S in the frequency band [1 610/1 618.725] - 1 626.5 MHz which is operated under an agreement obtained under RR No. 9.21.
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Option 1 (1614.4226-16.775 MHz) is preferable for as it does not overlap with
operational AMS(R)S services.
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