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	SUMMARY


	Studies on WRC-23 agenda item 1.7 are performed within ITU-R WP5B since July 2020. Important progress has been made at the recent meeting of ITU-R WP 5B by including technical interference studies on several technologies (voice, data-link) and covering the whole band 117.975-137 MHz towards potential AMS(R)S allocation. Also, a draft CPM text (regulatory text for the WRC 23 to take decisions) has been developed.

This contribution aims at recognizing that ANSPs and airlines are requiring more and more datalink communications for an increased ATC automation, allowing extra capacity while improving safety.

The complementary use of VHF voice and VHF data (CPDLC and ADS-C) with surveillance information through ADS-B will facilitate the introduction of functionalities such as Trajectory Based Operations (TBO), Free Route Airspace (FRA) and 4D Trajectory Datalink (4DTRAD) in oceanic airspace, in regions where this can be shown to bring productivity benefits

The aviation community is invited to liaise with their national administrations and their respective regional groups (CEPT, CITEL, etc) to support the Agenda Item 1.7 at WRC 23 and to ensure ITU R decides on a new allocation to AMS(R)S in the aeronautical band 117.975-137 MHz, including 136-137 MHz sub band where datalink services are provided.




1. INTRODUCTION.
1.1 Under WRC-23 agenda item 1.7, WP5B is developing a working document towards a preliminary draft new report ITU-R M.[SPACE-VHF], which latest version was sent to ICAO for review and comments. In addition, ITU-R is already drafting the material to be included in the Conference Preparatory Meeting (CPM) where methods to decide on the allocation are considered.
1.2 It should be borne in mind that such ITU-R report is produced to include sharing and compatibility analysis, which aim at studying the compatibility with other non-ICAO services operating in adjacent frequency bands to 117.975-137 MHz. Therefore, the parameters associated to the future operation of AMS(R)S should be considered as a reference but not a mandatory or restriction or a confirmation on the type of future operations. These parameters should represent the widest set of potential cases of AMS(R)S operation in the future but not necessarily the final actual operating parameters which ICAO would recommend or decide via appropriate SARPS.
1.3 In this context, as guardian of the relevant aviation communications systems standards (SARPs), ICAO is being asked to confirm the validity of the assumptions made in the ITU-R WP 5B report regarding the several technologies which could potentially be used for future AMS(R)S operations in this band. This would include voice and data throughout the whole band, thus ensuring the highest flexibility for later ICAO decisions when developing the appropriate SARPS. Among the ITU-R assumptions there is also the possibility to derive different technical interference conditions when operating in a frequency sub-band, which ICAO may wish to confirm as a valid assumption.
2. DESCRIPTION OF THE SPACE-BASED BASED VHF SYSTEM CONCEPT.
2.1 Space-based VHF communication is a concept in which aircraft operating in remote regions and oceanic areas continue to communicate seamlessly with air traffic control (ATC) via satellite-based VHF relay and using the same equipment and the same operational procedures. This concept, when implemented in oceanic areas, is expected to support air traffic management by extending traditional ATC methods over the ocean in place of existing procedural methods. When used in conjunction with satellite-based navigation and surveillance technologies (e.g. ADS-B, ADS-C) this is expected to increase the capacity and productivity of this airspace without requiring further equipment.
2.2 Figure 1 is an illustration of the space-based VHF communication concept. The space segment is able to receive and transmit to standard VHF radios already installed onboard aircraft and is designed to behave as if it was just another VHF-tower located in the sky, with a larger footprint than terrestrial towers noting that feeder link would be in a different frequency band.
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Figure 1 The Space-Based VHF Communication Concept
2.3 Under agenda item 1.7 (WRC-23) and Resolution 428 (WRC-19), ITU has the task to define the relevant technical characteristics and to study compatibility between possible AMS(R)S systems within the band 117.975-137 MHz and existing primary services in-band and in adjacent bands. Such satellite systems would provide aeronautical VHF communications over oceanic and remote areas.
3. EUROPEAN FUNDED PROJECTS.
3.1 Two projects have been founded by the European commission in regard to space based VHF activities, VOICE and ECHOES.  
3.2 VOICE project: the objective of VLD2 – VOICE project is to demonstrate that, in combination with Satellite-based ADS-B surveillance, traffic in remote airspace can be handled through the Satellite-based VHF systems providing voice and Datalink ATS as in a continental airspace, and the current aircraft separation could be reduced without compromising safety. In addition, VOICE project will perform some cross-border operations between adjacent Flight Information Region (FIRs) belonging to different countries. Demonstration will cover operations in CANARIAS and SAL FIRs with Air Traffic Controllers (“ATCOs”), communicating in real time with aircraft at distances bigger than 800NM. The demonstration will use a small Satellite operating in Low Earth Orbit (LEO).
3.3 ECHOES project: as a second step forward, ECHOES continues the investments aimed at the development of these technologies within SESAR's VOICE project. At the same time, its launch confirms the high expectations that airports, air navigation service providers and airlines, as well as the European Commission, have expressed in relation to the Startical project and its transformative capacity to support the European Digital Sky, during the last edition of the World ATM Congress, held in Madrid last June. wo small satellites will be launched into space to provide VHF voice and data communications services and ADS-B surveillance in combination to meet the needs of air traffic controllers and airlines.
4. [bookmark: _Toc109674363]ANSP OPERATIONAL PERSPECTIVES.
4.1 Introduction.
4.1.1 The major operational ATM benefits from the SB-VHF concept are:
· The use of the same operational procedures for ATCOs in continental and oceanic and remote continental areas..
· Added value in safety for the aircraft operation in oceanic and remote continental areas since now full CNS services are provided to the aircraft.
· Significant increase of capacity in oceanic and remote continental areas.
· No additional training for ATCOs, as operation is the same as in continental areas.
· Significant reduction in fuel burnt and therefore CO2 emissions thank to the use of optimal and efficient routes (e.g. i4D and TBO).
· Increase of situational awareness for ATCOs that have more accurate information about the position of the aircrafts and their flight intent.
4.2 PBCS (RCP and RSP) concept and enhancements.
4.2.1 The ICAO Performance-Based Communications and Surveillance (PBCS) Manual (Doc 9869) defines a performance framework to quantify the datalink system performance needed to meet operational requirements. It introduces two concepts: 
· Required Communication Performance (RCP) applicable to two-way Controller-Pilot Data Link Communication (CPDLC) dialogues, and 
· Required Surveillance Performance (RSP) applicable to one way transfer of surveillance data by contract based Automatic Dependent Surveillance (ADS-C). 
4.2.2 The application of RCP and RSP capabilities shows a number of significant advantages over conventional voice communication means in procedural airspace. Some of these advantages are:
· Reduced separations;
· Increase capacity;
· Better serving of preferential flight profiles;
· Better and more efficient use of the airspace; and,
· More automated exchange of flight information between the aircrafts and the ATS units.
4.2.3 In the longer term, SB-VHF can facilitate the implementation of the PBCS concept in oceanic and remote continental areas airspace by allowing aircraft to receive the same ATS service as if they were flying over continental areas. This shift from procedural to ATC service provides obvious advantages over the current situation for certain airspace operating close to capacity.
4.3 [bookmark: _Toc109674367]Operational procedures based on new datalink services).
4.3.1 [bookmark: OLE_LINK1]The complementary use of VHF voice and VHF data (CPDLC and ADS-C) with surveillance information through ADS-B will facilitate the introduction of functionalities such as Trajectory Based Operations (TBO), Free Route Airspace (FRA) and 4D Trajectory Datalink (4DTRAD) in oceanic and remote continental airspace, in regions where this can be shown to bring productivity benefits.).
4.3.2 All these concepts are related and even covered by the European Regulation EU 2021/116 for the establishment of the Common Project One (CP1) supporting the implementation of the European Air Traffic Management Master Plan.
4.3.3 ICAO also supports TBO, for instance, through the Global Air Navigation Plan (GANP) emphasizing the benefits that this mode of operation brings to ANSPs and to aircraft operators.
4.3.4 Today, all these concepts are applicable to the continental areas by virtue of the communication systems available (datalink using CPDLC and ADS-C) that support them. These concepts are however also applicable to remote and oceanic areas when the enabling technology, as SB-VHF, is available.
4.4 Operational added-value in terms of safety.
4.4.1 The availability of SB-VHF service will enable the realisation of safety benefits made possible by the introduction of full ATC service in oceanic regions having busy and complex traffic, for which procedural service is reaching its capacity limits. Additionally, VHF voice and VHF data (CPDLC and ADS-C) will offer the potential for increased airspace productivity and seamless operations between busy oceanic and continental areas.
4.4.2 VHF voice overcomes the limitations of HF voice, which is the only voice system we can currently use excluding Satvoice in remote and oceanic areas, bringing all the benefits of VHF communications offering full tactical Push-To-Talk PTT between the flight deck and ATC making tactical separation services possible that finally also provides added-value  in terms of safety.
4.5 ATCOs operational procedures.
4.5.1 SB-VHF services allows the possibility of extending current ATCOs continental operational procedures to oceanic and remote continental areas without changes respecting current continental ones. The voice and data communications between ATCOs and pilots would remain exactly the same. These communications are completely transparent for ATCOs and pilots and they are not aware about the underlying technology that supports these communications.
4.5.2 This important advantage together with the fact that there is no change required either in the avionics on board means that ATCOs and pilots will continue using the operational procedures they use today implying no need for additional training or further certification for the ATCOs.
5. [bookmark: _Toc109674370]AIRLINES OPERATIONAL PERSPECTIVES.
5.1 Communication, navigation and surveillance requirements for Aircraft Operators.
5.1.1 In Europe, (EU) 965/2012 lays down the technical requirements and administrative procedures related to air operations that Aicraft Operators must comply with.
5.1.2 According to this European Regulation (EU) No 965/2012, (“AIR-OPS”), its implementing rule CAT.IDE.A.345 establishes that radio communication equipment shall include at least two independent radio communication systems necessary under normal operating conditions to communicate with an appropriate ground station from any point on the route, including diversions. This requirement is in the line of ICAO (Annex 6 – volume II, paragraph 2.5.1.2).
5.1.3 To comply with this requirement, aeroplanes operating in oceanic/remote airspace are commonly equipped with 2 HF, in addition to VHF (at least two). Currently, SATCOM-voice is not used in all oceanic/remote areas. Airborne HF system is a heavy and expensive equipment.
5.1.4 According to this requirement, SB-VHF qualifies as an additional independent radio communication system that would meet the requirements for the availability of more than one link with global coverage.
5.1.5 The major expected operational airline benefits from the SB-VHF concept are:
· Reduce flight crew workload using the same communication system (VHF) is all airspace, regardless of whether it is continental or oceanic/remote. This would contribute to simplify/standardize communication procedures and reduce potential communication errors and/or issues.
· No additional training for pilots/aircrew, as operation is the same as in continental areas.
· Simplify the airborne equipment needed to comply with the requirement to have two independent systems along the route. Availability of VHF space-based would contribute to reduce the communication equipment, in special HF equipment. This means a reduction in costs. Also, a reduction in weight, thus diminishing fuel consumption and emissions.
· No need of additional equipment onboard the aircraft. No impact at all on the current avionics system.
· Added value in safety for the aircraft operation in oceanic and remote continental areas since now full CNS services are provided to the aircraft.
· Significant increase of capacity in oceanic and remote continental areas.
· Significant reduction in fuel burnt and therefore CO2 emissions thank to the use of optimal and efficient routes (e.g. i4D and TBO).
· Increase of situational awareness for pilots that have more accurate information about the position of the aircrafts and their flight intent.
5.2 SB-CNS can meet AOC communications requirements.
5.2.1 Today, Aircraft Operators and Regulators recognize the importance of AOC communications.
5.2.2 Based on the technical requirements met by SB-VHF in terms of latency, continuity, availability and integrity (mainly coming from users requirements, i.e. ED-137 for VoIP and ED-228 for datalink B2), SB-VHF could be ideally placed to support AOC communications in remote and oceanic areas providing the same performance as over continental areas, which definitely represents a significant advantage for the “connected aircraft”.
5.3 Strong interest from different European Aircraft Operators.
5.3.1 In the current climate, aircraft Operators are more and more concerned about air traffic routes optimization. Route optimization brings paramount benefits: cost savings, less fuel burnt, less CO2 emissions, better service to passengers, etc. Airlines have shown to be willing to embrace new technologies, new functionalities and new concepts where these can demonstrably optimize the routes they fly globally..
5.3.2 Some important European airlines have demonstrated a strong interest in this concept considering the significant benefits that SB-VHF will bring them in remote and oceanic areas. In particular, several airlines provided letter of interest in participating in the trials of the European projects (VOICE and ECHOES) (see section 1.2).
5.4 Pilots operational procedures
5.4.1 As mentioned before, SB-VHF would allow the use of the same operational procedures used either by the ATCOs or by the pilots in both continental and oceanic airspaces. 
6. ACTION BY THE MEETING
The meeting is invited to:
a) note and review the contents of this working paper; 
b) acknowledge that ANSPs and airlines are requiring more and more datalink communications for an increased ATC and AOC automation, allowing extra capacity while improving safety. This requirement will be accusingly more intensive in the years to come.
c) acknowledge that some current and future ANSPs and airlines operational concepts mandate the provision of datalink services. In this way, it is mandatory to exploit the potential for the Agenda Item 1.7 at WRC 23 to ensure ITU R decides on a new allocation to AMS(R)S in the whole aeronautical band 117.975-137 MHz., including 136-137 MHz sub band where datalink services are provided.
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