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1.5
Agenda item 1.28


"to permit the use of the band 108-117.975 MHz for the transmission of radionavigation satellite differential correction signals by ICAO standard ground-based systems"

1.5.1
Summary of technical and operational studies including a list of relevant ITU‑R Recommendations

A new aviation requirement has emerged for the transmission of augmentation data for the Global Navigation Satellite Service (GNSS) to be used by aircraft receivers to satisfy the stringent accuracy and integrity requirements for GNSS applications such that they can be used for precision approach and landing. This new Ground-Based Augmentation System (GBAS) is planned to operate in the frequency band 108‑117.975 MHz. The systems, that currently use this band, are ILS and VOR.

ICAO has also developed international standards for a surveillance system in which data derived from navigation systems on board an aircraft are transmitted over a data link to other aircraft and to air traffic control. This system supports navigation and surveillance functions and is intended to operate in the frequency bands 108-117.975 MHz and 117.975-137 MHz. 

Compatibility of the new navigation and surveillance systems with FM broadcasting stations will be secured by ensuring that the new systems do not cause interference to the reception of FM broadcasting signals or impose constraints to the BS, operating in the band at about 87-108 MHz. These concerns have already been addressed during the development of GBAS, and no new protection requirements beyond that provided for ILS/VOR are needed with GBAS implementation. Compatibility of the surveillance systems with FM broadcasting has not yet been fully addressed. 

Digital sound broadcasting systems have been designed to operate in the frequency band at about 87‑108 MHz (see Recommendation BS.1114). At least one administration is planning to introduce such a system in this band. No compatibility studies within ITU-R have been conducted between these systems and the existing and additional aeronautical systems in the band 108-117.975 MHz*.

1.5.2
Analysis of the results of studies

The band 108-117.975 MHz is currently allocated to the ARNS. The new navigation and surveillance applications envisaged for implementation in this band do not fall within the definition of a RNS (i.e., using the propagation properties of radio waves) and that an amendment to the allocation of this band is required. An appropriate additional allocation would, therefore, need to be made to allow for these systems to operate in the band 108-117.975 MHz. Without making an allocation to a specific aeronautical service, the preferred way would be to permit the use of this band by ICAO standard systems that support air navigation and surveillance functions through the addition of a footnote to this band. ICAO is establishing standards, which will ensure compatibility between these systems and the ICAO standard ILS/VOR systems. These compatibility Standard and Recommended Practices will be incorporated, with the necessary Guidance Material, in Annex 10 to the ICAO Convention.

1.5.3
Methods to satisfy the agenda item and their advantages and disadvantages

1.5.3.1
Method A

Adopt a footnote that will permit the use of the band 108-117.975 MHz on a global basis for the transmission of radionavigation satellite differential correction signals by international aeronautical standard ground-based systems.

Introduce an agenda item for WRC-07, which addresses expanded aeronautical surveillance applications in the band 108-117.975 MHz.

Advantages:

•
Facilitates the global implementation of GBAS

•
No further consideration of issues relating to the compatibility between FM broadcasting and ground to air data links supporting air navigation functions, such as GBAS, is required.

•
This would allow additional time to address FM broadcasting compatibility requirements of the surveillance systems and to reach an agreement with the broadcasting community.

Disadvantages:

•
Implementation of ICAO standard systems for surveillance applications in this band will be delayed until after WRC-07.

•
An additional agenda item for WRC-07 would need to be introduced. 

•
Does not consider the impact of introducing digital sound broadcasting in the band at about 87‑108 MHz.

1.5.3.2
Method B

Adopt a footnote that will permit the use of the band 108-117.975 MHz on a global basis by ICAO standard systems that support navigation and surveillance functions through a data link on the condition that priority and protection be given to the ARNS. This footnote would reference a Resolution [Method B] , which lays down the minimum criteria for such systems operating in this band in terms of compatibility requirements with and the protection of the broadcasting service. To ensure that compatibility with the broadcasting service does not become an issue at WRC-03, and that Recommendation ITU-R SM.1009 does not have to be revised prior to implementation of the new aeronautical systems, operation of the new systems should be limited to frequencies above 112 MHz. Based on previous studies and experience with applying Recommendation ITU-R SM.1009 (given that the ICAO immunity specification for the new receivers exceeds current standards for ILS/VOR), this guardband is sufficient to ensure that interaction between the services involved can be discounted. The frequency limitation is not significant in operational terms, because the part of the band below 112 MHz will remain heavily occupied by ILS systems for a considerable period of time, plus there is no immediate need to operate the new systems below 112 MHz.

The situation between 108 and 112 MHz does however require more study to assess and resolve any compatibility problems. The entire frequency band 108-117.975 MHz would then be made available to the new aeronautical applications, following the ITU-R studies and, if necessary, the endorsement of these studies by a future competent WRC. 

Advantages:

•
A footnote in the Radio Regulations, referencing a Resolution, will facilitate the global introduction of current and future internationally standardised GNSS augmentation systems and automatic dependent surveillance while not constraining current/planned FM broadcasting.

•
No immediate review of compatibility issues by WRC-03 is required. Frequencies above 112 MHz can be used for these new aeronautical systems in accordance with the WRC-03 Final Acts, while use of the range 108-112 MHz can wait upon the outcome of ITU-R studies. 

•
No future changes to footnotes would be necessary.

•
Introduction of International Standardised GNSS augmentation and surveillance applications would not be delayed due to the time constraints of re-opening the table of allocations at a future WRC. 

•
The broadcasting community would be continuously assured of no additional adverse effects to FM broadcasting services in the band below 108 MHz.

Disadvantages:

•
Consideration of surveillance systems in the band 108-117.975 MHz is not an element of this agenda item for WRC-03.

•
Insufficient time to assess all compatibility issues between the broadcasting service and aeronautical services.

•
Does not consider the impact of introducing digital sound broadcasting in the band at about 87‑108 MHz.

1.5.3.3
Method C

Adopt a footnote that will permit the use of the band 108-117.975 MHz on a global basis by ICAO standard systems that support navigation and surveillance functions, through a data link, on the condition that priority and protection be given to the aeronautical radionavigation service.

Advantages:

•
Does not delay the introduction of either GNSS augmentation or surveillance applications.

•
No further consideration of issues relating to the compatibility between FM broadcasting and the data links supporting air navigation functions, such as GBAS, is required.

Disadvantages:

•
Studies with respect to the impact of the surveillance applications on FM broadcasting in the lower adjacent band will not be completed by WRC-03.

•
Does not consider the impact of introducing digital sound broadcasting in the band at about 87‑108 MHz.

1.5.4
Regulatory and procedural considerations
1.5.4.1
Method A

Introduce a new provision into Article 5 of the Radio Regulations that might read as follows:
ADD

5.AAA
The band 108-117.975 MHz also may be used to transmit supplementary navigational information, using internationally standardized ground based augmentation systems in support of aeronautical navigation functions.

*****

NOTE – The conference will determine under which service the stations referred to in No. 5.AAA should operate

1.5.4.2
Method B

Introduce a new provision in Article 5 of the Radio Regulations along the lines of the example text shown below, together with a new WRC-03 resolution, which would condition the immediate and future use of the band. 
ADD

5.BBB

The band 108-117.975 MHz may also be used by international aeronautical standard systems to transmit navigational information in support of air navigation and surveillance functions in accordance with recognized international aviation standards. Such use shall be in accordance with Resolution [Method B] and shall not cause harmful interference to nor claim protection from stations operating in the aeronautical radionavigation service, which operate in accordance with international aeronautical standards.

Example text of Resolution [Method B]  is given in Annex [METHOD B-1.28] to Chapter 1.
1.5.4.3
Method C

Introduce a new provision into Article 5 of the Radio Regulations that might read as follows:
ADD

5.CCC

The band 108-117.975 MHz may be used by international aeronautical standard systems supporting navigation and surveillance functions. Such use shall not cause harmful interference to nor claim protection from international standard systems operating in the aeronautical radionavigation service.

ANNEX [Method B–1.28]

ADD

RESOLUTION [Method B] (WRC-03)

Use of the band 108-117.975 MHz by aeronautical services other than 
the aeronautical radionavigation service

The World Radiocommunication Conference (Geneva, 2003),

considering

a)
the current allocation of the frequency band 108-117.975 MHz to the aeronautical radionavigation service;

b)
the requirements of the broadcasting service operating in the frequency band at about 87‑108 MHz;
c)
the need for the aeronautical community to provide additional services in order to enhance navigation and surveillance systems through a communication datalink,

recognizing

a)
that precedence must be given to the aeronautical radionavigation service operating in the frequency band 108-117.975 MHz;

b)
that, in accordance with Annex 10 of the Convention of the International Civil Aviation Organization (ICAO), all aeronautical systems must meet Standards and Recommended Practices (SARPs) requirements;

c)
that within ITU-R, compatibility criteria between the broadcast service operating in the frequency band at about 87-108 MHz and the aeronautical radionavigation service operating in the frequency band 108-117.975 MHz already exist as indicated in Recommendation ITU-R SM.1009;

d)
that all compatibility issues between FM broadcasting systems and ICAO standard ground-based systems for the transmission of radionavigation-satellite differential correction signals have been addressed,

noting

a)
that aeronautical systems are converging towards a communication datalink environment to support aeronautical navigation and surveillance functions, which need to be accommodated in existing radio spectrum;

b)
that no compatibility criteria currently exist between the broadcast service operating in the frequency band at about 87-108 MHz and the planned additional aeronautical services in the adjacent band 108‑117.975 MHz using airborne transmission;

c)
that studies by ICAO have confirmed that the planned additional aeronautical systems are compatible with the existing use of the adjacent band 108-117.975 MHz,

resolves

1
that the provisions of this Resolution and of No. 5.[BBB] shall enter into force on [4 July 2003];

2
that any additional aeronautical systems planned to operate in the frequency band 108‑117.975 MHz shall, as a minimum, meet the FM broadcast immunity requirements contained in Annex 10 of the Convention of the International Civil Aviation Organization (ICAO) for existing aeronautical radionavigation systems operating in this frequency band;

3
that additional aeronautical systems operating in the band 108-117.975 MHz shall place no additional constraints on current and planned stations the broadcast service operating in the band at about 87-108 MHz;

4
that frequencies below 112 MHz shall not be used for these new aeronautical systems until all compatibility issues with the lower adjacent frequency band at about 87‑108 MHz, have been considered,

invites ITU-R

1
to study any compatibility issues between the broadcast service and new aeronautical services that may arise from the introduction of these new services and to develop new or revised ITU-R recommendations as appropriate;

2
to bring the results of these studies, if necessary, to the attention of a future competent WRC to determine any further action required,

requests the Secretary-General 

to bring this Resolution to the attention of ICAO.







* 	The Arab administrations recognized that the handling of the Agenda item by ITU-R has gone beyond its original by including a newly proposed ICAO surveillance system.
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